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EXPLANATORY  NOTE 


Not  long  after  the  death  of  Dr.  Fenger,  the  Council  of  the  Chicago 
Medical  Society  appointed  a  committee  to  form  plans  for  some  kind 
of  adequate  tribute  in  honor  of  the  great  surgeon  and  teacher.  As  a 
result  of  this  step  the  Fenger  Memorial  Association  was  formed  and 
a  fund  collected  by  subscriptions,  the  income  from  which  will  be  used 
to  promote  medical  investigation. 

In  response  to  requests  from  Dr.  Fenger's  assistants  and  pupils 
and  to  wishes  expressed  by  many  surgeons  in  various  parts  of  the  coun- 
try, the  Directors  of  the  Fenger  Memorial  Association  have  caused 
to  be  published  this  volume,  which  contains  nearly  everything  that 
Dr.  Fenger  has  written.  Discussions  in  medical  societies  and  one  or 
two  reports  of  a  statistical  nature  covering  his  work  as  prosector  have 
been  omitted.    The  articles  published  in  Danish  have  been  translated. 

All  the  articles  are  reprinted  without  any  other  changes  than  those 
necessary  to  secure  a  reasonable  degree  of  uniformity  in  the  references 
and  general  arrangement. 

Dr.  Coleman  G.  Buford  has  collected  the  material  and  secured  the 
permissions  necessary  to  reprint  it,  and  Dr.  Ludvig  Hektoen  has  acted 
as  editor,  both  working  under  the  authority  of  the  Directors  of  the 
Fenger  Memorial  Association. 

Chicago,  III.,  April,  1912 
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COLLECTED  WORKS 

OF 

CHRISTIAN  FENGER.  M.D. 


AUTOBIOGRAPHY* 

I  was  born  at  Breininggaard,  Breininge  Sogn  in  Ringkjoping  Amt, 
November  3,  1840.  My  father,  Kammerraad  Hans  Fritz  Fenger,  was 
the  owner  of  Breininggaard,  and  was  there  married  to  my  mother, 
Frederikke  Mathilde  Fjelstrup,  daughter  of  Etatsraad  Fjelstrup,  the 
oiMier  of  Sindinggaard  in  Holstebro  Amt.  In  1848  my  father  moved 
to  Nordgaarden  near  Ringsted.  In  1851  I  entered  Herlufsholm  school, 
where  I  graduated  in  1859  with  marks  of  the  second  grade. 

Love  of  the  natural  sciences  led  me  to  begin  at  the  Polyteknisk 
Lareanstalt  with  the  object  of  passing  the  examination  for  civnl  engineer, 
but  after  one  year  I  yielded  to  my  father's  wishes  and  commenced  to 
study  medicine,  and  in  the  winter  of  1860-61  I  passed  the  "examen 
philosophicum'*  with  the  grade  of  "Laud.**  In  1863  I  passed  the  first 
medical  examination  with  good  marks  (anatomy,  zoologj%  chemistry, 
botany).  During  my  studies  I  earned  part  of  ray  expenses  by  teaching 
in  Melchior's  High  School,  and  later  by  giving  instruction  to  medical 
students  in  anatomy  and  by  coaching  students  of  dentistry  for  their 
examinations.  My  father  had  twelve  children,  and  struggled  hard  in 
order  to  give  nearly  all  of  the  seven  sons  an  opportunity  to  study.  In 
1864  I  served  as  assistant  physician  at  Augustenborg  Lazareth,  under 
Studsgaard,  physician-in-chief,  whom  I  always  think  of  wdth  admiration 
and  friendship.  A  few  years  previously  my  father  had  bought  a  large 
farm  (Augustenborg  Ladegaard)  and  my  home  became  a  pleasant 
gathering  place  for  many  Danish  officers  until  the  unfortunate  crossing 
of  Als  drove  our  army  on  to  Fyen,  where  I  was  assistant  physician  for 
a  battery  at  Assens.  After  the  war  was  ended  I  continued  the  study 
of  medicine,  passed  the  examination  for  the  practice  of  medicine  in 
1866-67  with  the  grade  of  "Laud." 

Dr.  Vilhelm  Meyer,  who  had  shown  me  great  friendliness  during  a 
sickness  while  I  was  a  student,  now  appointed  me  as  amanuensis  in 
his  ear  clinic  and  in  his  private  practice,  and  here  I  had  the  oppor- 
tunity to  take  part  in   the  investigations  which  led  to  Dr.  Meyer's 

*  It  is  required  of  everyone  who  receives  the  order  of  Knight  of  Danncbrog  that  he 
furnishes  a  sketch  of  his  life,  and  accordingly  on  January  1,  1002,  while  staying  at  the 
Hotel  Coronado  in  San  Diego,  Cal.,  Dr.  Fenger  wrote  this  autobiography  in  Danish. 
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celebrated  artk-le  ** Concerning  the  Adenoid  Vegetations  m  the  Naso- 
pharynx/* In  18(>9  I  entered  tis  interne  the  Royal  Frederik's  Hos- 
pital, Professor  Matliias  Saxtorp,  chief  of  the  surgical  division,  had 
opposed  my  appointment  because  I  wasanuinuensis  to  ''German"  Meyer. 
Mayor  Ehlers,  to  whom  I  owe  so  much  for  friendship  and  help  through 
many  years,  assisted  nie  to  obtain  the  position  as  interne,  )>uring  the 
two  years  which  I  ser^'cd  as  interne  not  a  w^ord  was  spoken  between 
Professor  Saxtorp  and  me. 

During  thi.s  time  I  wrote  an  essay  on  a  prize  topic  in  medicine, 
**  Concerning  Su1>periosteal  ()pcratit>ns  (Onicr)  and  Evidemcnt  (Sedil- 
lot)/'  which  was  accepted  by  the  university;  at  the  same  time  I  made 
experiments  concerning  gunshot  wounds  of  horses  at  the  Royal  Veteri- 
nary College,  and  constructed  instruments  for  the  purpose  of  finding 
bullets  in  the  tissues  and  taking  them  out,  and  a  paper  entitled  ** Con- 
cerning the  Endoscopy  of  Gunshot  Wounds"  led  to  a  grant  from  the 
Royal  Danish  Ministry  of  War  to  assist  me  to  take  pari  in  the  Franco- 
German  war  of  1871.  In  Januar>%  1871,  I  was  appointed  by  Professor 
Socin  of  Basel  to  an  international  ambulance  on  thelmttlefield  of  Bourtaki- 
Werdcn  (Haute  Saone),  wliere  I  worked  until  the  end  of  the  war  and 
wrote  a  report  on  endoscopy  of  gunshot  wounds. 

After  the  war  I  went  to  Vienna,  where  I  studied  pathologic 
anatomy  and  surgery,  returning  to  Denmark  in  the  winter  of  187(^-71 
[?].  By  means  of  the  assistance  of  Etatsraad  Elders  I  was  ajipointcd 
in  1871  proscM:*tor  to  the  Comraunchosjiital,  where  I  WTote  my  thesis 
for  the  degree  of  DcK^or  of  Medicine,  **0n  Cancer  of  the  Stomach/* 
wliich  I  defended  in  1874,  and  also  several  other  papers,  which  were 
printed  in  Nordiskt  Medicinsk  Archiv  (Acute  Hydronephrosis,  Gonor- 
rheal Rheumatism,  Eudosc*opy  of  Urethra,  Stenosis  of  Ostium  Pul- 
monale), whereupon  1  received  one  of  the  Smith  grants  for  advanced 
studies. 

In  1875,  during  the  illness  of  Professor  Rasmusscn,  I  was  appointed 
docent  in  pathologic  anatomy  and  instructed  the  students  in  this 
branch,  in  which  Professor  Rciz  held  the  examinations.  Professor 
Reiz  told  me  that  my  students  passed  just  as  good  examinations  as 
those  w^ho  had  done  the  work  previously  under  his  own  direction* 
which  was  an  encouragement  coming  from  a  man  whom  I  always  think 
of  with  admiration  and  gratitude  for  friendship  through  many  years. 

At  this  time  the  professorship  of  pathologic  anatomy  became 
vacant  by  the  death  of  Professor  Rasnms.sen.  1  was  preparctl  to 
take  part  in  the  competition  for  this  profe*iS4>rship,  but,  inasmuch  as 
the  jilace  was  given  to  Professor  Carl  I^mgc  without  competition,  I 
felt  that  my  road  to  an  academic  career  was  blocked.  I  resolved  to 
leave  Denmark  in  order  to  reach  an  independent  position  more  rapidly, 
but  I  had  no  money,  and  at  this  point  Etatsraad  Ehlers  again  came  to 
my  assistance  witli  a  gratuitous  loan  which  I  was  able  to  return  fourteen 
years  later.  My  gratitude  to  him  for  advice,  helpi,  and  friendship  will 
last  always*  I  was  not  disappointed  or  depressed  because  I  did  not 
obtain  the  professorship  in  pathologic  anatomy,  and  for  the' following 
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reasons:  I  had  always  been  greatly  interested  in  surgery  and  had 
regarded  the  study  of  pathologic  anatomy  and  pathology  as  the  means  of 
entering  surgery  as  my  final  object,  my  work  in  surgery  having  already 
been  commenced  in  the  two  wars  in  which  I  had  taken  part.  Assistant- 
surgeon  at  the  Frederik's  Hospital  I  could  not  become  because  of  my 
relations  with  Professor  Saxtorp.  The  same  position  at  the  Commune- 
hospital  had  been  filled  just  as  I  had  ceased  to  be  prosector  for  that 
hospital.  I  consequently  could  not  see  any  immediate  opportunity  to 
commence  the  further  study  of  surgery.  Inasmuch  as  surgery  interested 
me  more  than  pathology,  it  was  in  reality  a  help  for  me  that  Professor 
Carl  Lange  was  appointed,  because  it  freed  me  from  the  obligation  of 
continuing  with  pathology  as  my  life's  work,  and  gave  me  the  right  to 
seek  elsewhere  opportunities  where  I  might  be  able  to  dedicate  myself 
to  surgery. 

My  brother.  Dr.  Sophus  Fenger,  had  emigrated  to  Egypt  in  1873, 
and  practised  medicine  in  Alexandria.  In  the  spring  of  1875  I  went 
to  Alexandria  in  order  to  assume  his  practice  while  he  visited  Den- 
mark in  order  to  be  married;  as  he  returned  the  next  winter,  I  went  to 
Cairo,  where  I  resided  with  my  friend.  Dr.  Bull.  In  Alexandria  I  did 
not  receive  much  help  from  the  Danish  Consul  Dumreiter,  to  whom  I 
brought  letters  of  recommendation  from  the  Royal  Danish  Minister  for 
Foreign  Affairs,  but  rather  from  the  Norwegian  and  Swedish  general 
Consul,  Mr.  Anker  Boedtker,  who  was  a  faithful  friend  and  helped  me  to 
become  a  member  of  the  Board  of  Health, — **Conseil  Sanitaire," — later 
to  an  appointment  in  Cairo  as  "Medicin  du  Quartier  der  Kalifa,"  a 
salaried  position  as  district  physician  under  the  lovable  Dr.  Ahata  Bey, 
chief  of  medical  affairs  in  Cairo.  Here  I  investigated  Egyptian  eye 
disease — trachoma — in  the  children  in  the  public  schools,  which  was 
followed  by  a  report  about  it  to  the  government. 

After  the  war  in  Abyssinia  in  1875  an  epidemic  disease  of  horses  and 
mules  was  brought  into  the  country,  and  all  the  horses  in  Cairo  died.  I 
was  ordered  to  investigate  this  disease,  and  made  a  series  of  postmortem 
examinations,  followed  by  a  report  to  the  government.  In  1876  I  was 
attacked  by  dysentery,  followed  by  inflammation  of  the  liver,  which 
interrupted  my  investigations  in  the  large  military  hospital,  Kasr  Elajan, 
"Concerning  Distomum  Haematobium  Bilharzii,"  and  in  the  winter  of 
1876-77  I  was  compelled  to  go  to  Europe  to  Mentone,  in  order  to  get 
well.  The  Egyptian  government  granted  me  leave  of  absence  with  full 
pay  during  this  time,  and  at  the  end  of  the  winter  I  returned  to  Cairo 
quite  well. 

After  a  little,  in  the  spring  of  1877,  the  liver  disease  again  appeared, 
and  I  was  compelled  again  to  go  to  a  temperate  climate.  In  Cairo  I 
had  been  physician  for  a  part  of  the  American  colony,  and  among  them 
certain  American  officers,  whom  Khedive  Ismail  Pasha  had  brought  in 
in  order  to  reform  the  Egyptian  army.  Following  the  advice  of  Captain 
General  Stone's  amiable  wife,  a  near  relative  of  the  poet  Longfellow,  I 
resolved  to  go  to  America — so  much  the  more  as  an  American  oflBcer  in 
the  Egyptian  service.  Major  Irgens,  on  leave  of  absence  on  account  of 
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di.sea.se  afltT  I  lie  Abyssianian  war,  wished  me  to  aeeompany  him  to 
lllooniingtoii.  III.,  where  he  was  well  acquainted.  1  now  i-esigned  (June, 
1877),  and  traveled  by  ship  from  Alexandria  to  Liverpm>I,  and  further 
on  to  New  York. 

I  reeeived  no  encouragement  to  locate  in  New  York,  and  traveled 
on  to  Chicago,  in  order  to  get  through  to  Bloomington  or  to  San 
Francisco^  possibly  to  practise  ophlhahuolo^y.  My  able  imd  lovable 
countryman,  Dr.  S.  D.  Jacohsen,  resided  in  Chicago.  Wlien  I  asked  him 
for  advice  with  reference  to  my  j>iaiis  for  the  future,  he  told  me  that  I 
niight  as  well  locate  in  Chic^ago  as  any  other  jilace,  and  esi>ecially  sini-e 
my  funds  were  practically  exhausted.  I  then  lived  in  a  Scandinavian 
part  of  the  city  and  had  a  little  practice. 

In  the  spring  of  1878  I  secured,  l>y  means  of  borrowed  money,  a  place 
as  physician  to  Cook  County  Hospital,  and  here  I  comnieneed  to  give 
leetures  and  demonstrations  in  pathologic  anatomy,  a  science  which 
was  unknown  to  the  [jhysieians  there.  The  following  year  I  served  on 
the  surgical  services  when  my  colleagues  were  away  on  their  vacations. 
At  this  hosj^ital  1  served  first  as  j>athologist,  later  as  surgeon  for  twelve 
to  fourteen  years,  and  introduced  the  antiseptic— Lister^s — oj>erative 
methods. 

In  1H80  I  became  curator  of  tlie  Rush  iVrcflical  College  nujseum; 
in  1884,  Professor  of  Surgery  in  tlie  College  of  Physicians  and  Surgeons, 
and  Surgeon-in-Chief  at  the  Passavaut  Hospital  and  the  German  Hos- 
pital, when  these  two  hospitals  were  founder L  In  189H  1  assumed  the 
[>rofessorship  of  surgery  in  the  Chicago  Medical  College,  later  tlie 
Northwestern  University  Medical  Sc^hooh  and  l>ccame  surgeon  to  the 
IIosi)itid  of  the  Sisters  of  Mercy.  In  180J>  I  left  this  medical  scho<*l 
in  order  to  till  the  cliair  ftf  Professor  in  Surgery  in  Hush  Medical 
(.'ollege,  in  affiliation  willi  the  University  of  Chicago,  with  a  surgical 
service  in  the  Presbyterian  Hospital.  In  1894  the  Norwegians  in  Chicago 
eretied  the  Lulheraii  Tabitha  Hospital,  and  I  accepted  the  i*(^>iition  of 
Surgeon  -i  n-C  h  icf . 

In  the  course  of  these  twenty-four  years  I  have  written  eveiy^  year 
three  or  four  articles  concerning  surgical  studies,  which  have  been  pub- 
lished in  the  American  medical  press.  In  18!>8  I  wa.H  ref|uested  by  Pro- 
fessor Guy  on,  in  Piiris»  to  present  a  report  concerning  ''Surgical  Opera- 
tions in  Conditions  of  Retention  in  the  Kidneys"  to  the  International 
Medical  Congress  in  Paris,  in  lOtK),  together  with  Professor  KUster,  in 
^^arburg,  and  Professor  Bazy,  in  Paris,  as  corefertvs.  This  article  was 
publislicd  in  Germany  in  Langenl>eck*s  Archiv  fur  kliuische  Chirurgie, 
and  in  America  in  the  Annals  of  Surgery.  In  18f)5  I  was  Mce- President 
of  the  American  Surgical  Association*  and  in  19Q1  President  of  the  Chi- 
cago Medical  Society  and  the  Cliicago  Surgical  Society, 

In  1000,  on  my  sixtieth  birthday,  a  testimonial  banquet  was  given 
me  ill  Chicago  by  about  Bve  hundred  physicians,  consisting  of  pupils 
and  friends — a  fine  example  of  the  willingness  of  tlie  Americans  to  recog- 
nize the  work  that  I  have  been  able  to  carry  out  in  their  midst.  I  was 
presented  with  a  loving-cup,  on  which  were  engraved  my  portrait  and  an 


DR.    FENCERS  AUTOBIOGRAPHY  5 

inscription  from  the  American  medical  profession,  and  an  album,  from 
the  celebrated  surgeon,  Nicholas  Senn,  my  colleague  in  Rush  Medical 
College,  containing  the  autographs  of  those  present.  In  1891  it  pleased 
His  Royal  Highness,  King  Christian  IX  of  Denmark,  to  honor  me  with 
the  order  of  Knight  of  Dannebrog.  For  this  honor  from  my  native 
land  I  T^ish  to  present  to  his  Majesty  the  King  my  most  humble  thanks. 
In  1878,  in  Chicago,  I  became  acquainted  with  my  wife,  Caroline 
Sophie  Abildgaard,  daughter  of  M.  C.  Abildgaard,  now  owTier  of  a  farm 
near  Clifton,  111.,  previously  owner  of  Bjornsstrup  in  Hjorning  Amt 
in  Jylland,  where  she  was  born  in  1857,  and  whence  she  emigrated 
when  five  years  old.  She  has  been  a  faithful  helper  in  the  hard  struggle 
to  "make  it  go"  in  a  strange  land,  a  struggle  which  a  happy  home  alone 
made  it  possible  to  bring  to  a  successful  end.  We  have  one  son,  Fred- 
erick A.  Fenger,  nineteen  years,  who  is  a  student  at  Cornell  University, 
and  a  little  daughter,  Augusta  Maria  Fenger,  seven  years  old.  With 
gratitude  and  love  for  my  old  as  well  as  for  my  adopted  country,  for  all 
the  help  and  all  the  good  things  which  they  have  given  me  richly  and 
^-ithout  merit  on  my  part,  I  shall  endeavor  as  best  I  can  to  live  and  to 
act  like  a  good  son  of  them  both. 


ENDOSCOPY  OF  THE  URETHRA* 

A  CONTRIBL  TION  TO  THE  LOCAL  TREATMENT  OF  GONORRHEA 


Undoubtedly  one  of  the  most  important  steps  in  advance  in  medi- 
cine in  recent  years  is  the  introduction  of  the  use  of  reflected  artificial 
light.  The  great  aid  thereljy  afforded  ns  in  the  diagnosis,  prognosis,  and 
treat  men  t  of  diseases  in  the  eye,  the  hirynx,  and  the  ear  hardly  needs 
mention,  Tlie  nrethra  fias  not  been  nt^glected,  the  great  freqnency  of 
its  diseiLses  leading  to  efforts  lo  acconipHsh  Tnore  liy  treatment  than  has 
been  the  c£ise. 

Desornieaux  made  the  first  etTtirt  in  this  direction  by  the  construction 
of  his  endoscope,  which  he  presented  to  the  Academy  in  Paris  in  18o^, 
with  reports  of  the  resnlts  of  observations  and  local  treatment  of  dis- 
eases in  the  urethra.  That  this  was  an  importaiU  step  is  shown  by  the 
fact  that  able  men  in  practically  all  European  countries  rapidly  took  up 
this  work;  new  instruments  were  constructed,  the  chief  object  of  which 
was  to  intensify  the  light;  new  observations  were  made,  and  new  forms 
of  treatment  introduced,  so  that  at  present  there  exists  a  special  litera- 
ture on  the  snbjt*i*t.  To  discuss  this  fully  is  not  my  intention  now,  nor 
is  it  my  purpose  to  consider  the  endoscope  critically  and  the  progress 
achieved  by  its  help,  I  wisli  to  emphasize  that  Desormeaux's  endo- 
scope still  remains  in  the  hands  of  the  s|>efnalists.  and  that  only  a  few  of 
these  avail  themselves  of  its  advantages  in  chronic  disea.ses  of  the  urethra. 
As  these  advantages  are  not  inconsiderable,  the  reason  for  the  restricted 
use  of  the  instrument  must  depend  on  either  defects  in  the  instrument 
itself  or  on  difficulties  in  the  method  of  its  use  that  hinder  its  practical 
use. 

The  first  and  most  important  obstacle  is  that  the  endoscope  is  quite 
expensive  (300  francs),  and  then  its  construction  is  conii>licated.  An 
improvement  wits  introduced  in  1867  by  the  American  Wales,  who  fas- 
tened a  perforated,  concave  mirror  to  the  usual  Desornieaux  tul>es;  the 
light  is  obtained  from  a  source  outside  the  eruJoscope.  This  instrument 
has  not  yet  been  used  in  EiirofK*. 

In  the  spring  of  1870  I  lunl  in  my  care  a  case  of  gonorrhea  which 
would  nf>t  yield  to  any  of  the  usual  local  and  general  measures.  1  sue- 
ceeded  in  obtaining  a  ilirec4  view  of  the  diseaseil  nmeous  membrane,  and 
in  directly  treating  it  by  means  of  the  following  procedure: 

With  Liebreich's  ophthalmoscope  I  directed  sunlight  in  the  urethra 
through  a  tube  l\l  cm.  long,  so  that  the  mucosa  could  be  iuspet*ted  as  the 
tubi*  was  withdrawn;    luit  as  sunlight  is  fuvl  always  obtainable  when  it 

•  Hospitrtls^Tidciide,  1871,  vol.  xiw  p.  itS,     Sonifwlnil  alilircvittlftl  iti  Ihc  Initisljitioa. 
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is  wanted,  I  have  tried  to  secure  a  lamp  that  would  answer  the  purpose 
fairly  well.  The  following  may  be  recommended:  a  petroleum  lamp 
with  a  round  burner,  30  mm.  in  diameter;  on  one  side  of  the  flame  should 
be  a  concave  mirror,  and  on  the  other  a  glass  ball  containing  water  or 
glycerin.  The  lamps  used  for  laryngoscopy  may  be  changed  so  as  to 
answer  the  purpose.  As  the  direction  of  the  light  has  to  be  changed 
frequently,  it  is  best  to  use  a  movable  stand.  As  it  is  desirable  to  use 
both  hands,  I  prefer  to  attach  the  mirror  to  the  forehead.  The  tubes 
through  which  the  light  is  thrown  in  are  supplied  with  a  "  bouton,"  and 
their  interior  surface  is  blackened.  The  length  of  the  tubes  I  use  is  10, 
13,  and  16  cm.,  and  the  caliber  varies — I  have  used  tubes  the  thickness 
of  which  corresponds  to  No.  16, 18,  and  20  Charriere.  The  tube  is  intro- 
duced after  having  been  dipped  in  oil,  and  then  the  obturator  or  "  bou- 
ton  "  is  removed;  the  light  is  now  thrown  in  and  local  applications  made. 
I  have  used  pencilings  with  copper  sulphate  as  well  as  with  liquids. 
These  instruments  were  used  in  the  following  cases: 

1.  S.,  thirty  years  old;  strong,  well  nourished;  works  in  an  office.  In  June,  1868, 
he  acquired  gonorrhea  for  the  first  time.  The  attack  yielded  to  the  usual  treatment  after 
six  to  seven  weeks.  In  the  spring  of  1869  symptoms  of  gleet  became  apparent,  which  sub- 
sided after  a  few  months  of  \ngorous  treatment,  to  reappear  in  acute  form  on  intercourse. 
Epididymitis  developed  on  the  right  side.  Eventually  the  discharge  ceased  again,  but  in 
March,  1870,  it  reappeared.  In  June  of  this  year  endoscopy  and  local  treatment.  There 
were  no  strictures  or  tender  points  in  the  urethra;  the  mucosa  of  the  pars  membranacea 
was  deep  red  in  color  for  6  to  7  cm. ;  no  granulations.  Penciled  with  copper  sulphate  once, 
later  twice,  a  week  after  about  eight  weeks'  definitive  cure. 

2.  v.,  thirty  years  old;  well  and  strong;  had  several  attacks  of  gonorrhea  in  the  four 
years  preceding  September,  1870,  resulting  in  a  chronic  discharge.  There  was  a  red 
area,  about  5  cm.  long,  in  the  posterior  part  of  the  urethra,  covered  with  a  whitish  dis- 
charge containing  pus  and  epithelial  cells.  After  about  seven  weeks  of  local  treatment  with 
copper  sulphate  complete  cure. 

3.  Dr.  Krenchel  permits  me  to  mention  a  case  which  he  has  treated  in  the  same  way. 
Here  there  was  redness  near  the  pars  membranacea,  as  well  as  over  an  area  anterior  to  it. 
The  discharge  appeared  to  cease  after  penciling  with  solid  copper  sulphate. 

In  the  cases  described  copper  sulphate  was  the  only  local  application 
used.  Desormeaux,  who  uses  nitrate  of  silver  solution,  1  :  1,  or  1  :  2, 
gives  the  length  of  the  treatment  as  two  to  three  months.  In  my  two 
cases  the  treatment  lasted  about  two  months.  FUrstenheim  assigns  no 
time  limit,  but  advises  the  continuation  of  the  treatment  even  after  the 
mucosa  has  regained  its  normal  smoothness,  so  long  as  there  is  redness 
where  before  were  granulations.  I  found  no  granulations  in  my  cases. 
As  the  "  bouton"  is  removed  the  patient  often  complains  of  a  sting  at  the 
end  of  the  tube.  The  copper  sulphate  does  not  cause  any  pain,  outside 
of  an  insignificant  smarting,  which  passes  away  after  a  few  minutes. 
Only  once  was  there  smarting  on  subsequent  urination.  The  patient 
may  go  about  his  work  immediately  after  being  treated,  and  he  soon 
feels  that  the  treatment  Ls  beneficial,  especially  as  the  discharge  soon 
diminishes.     The  view  obtained  of  the  urethra  is  sufficient  to  recognize 
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redness  and  small  amounts  of  mucus,  though  at  first  the  efforts  to  recog- 
nize the  conditions  of  the  urethra  may  not  give  very  satisfactory  results. 

Through  the  courtesy  of  Dr.  Plum  I  have  been  able  to  compare  my 
instruments  with  those  of  Desormeaux.  To  my  surprise  I  find  that  one 
does  not  obtain  so  good  a  view  through  the  endoscope  as  with  the  tubes* 
and  mirror.  On  the  other  hand,  it  is  easier  for  the  beginner  to  see  the 
urethra  with  Desormeaux's  endoscope,  because  the  relative  positions  of 
the  lamp,  the  mirror,  and  the  tubes  are  fixed.  It  is  easier  to  carry  in  the 
applicator  though  my  tubes  than  through  the  slit  in  the  side  of  Desor- 
meaux's tube,  and  also  easier  to  remove  mucus  for  microscopic  examina- 
tion. 

The  form  of  the  cells  in  the  mucus  gives  a  good  indication  of  the 
cause,  and  I  believe  that  treatment  may  be  suspended  when  the  urethral 
orifice  is  dry  and  when  the  mucus  contains  fully  developed,  flat,  epithelial 
cells,  with  only  an  occasional  smaller  cell  here  and  there.  I  assume  that 
the  urethra  then  is  covered  with  normal  epithelium.  The  sign  is  better 
than  the  disappearance  of  the  redness,  because  it  is  difficult  to  judge  ac- 
curately of  the  varying  degrees,  and  as  some  redness  persists  for  some 
time  after  the  epithelium  is  reformed. 
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During  the  Franco-Prussian  war  just  ended  it  was  not  possible,  as  I 
had  hoped  it  would  be,  to  make  observations  on  endoscopy  of  gunshot 
wounds.  On  the  journey  out  I  found  that  in  the  larger  hospitals,  as  in 
Berlin,  Frankfort,  and  Strassburg,  there  were  no  patients  with  wounds 
suitable  for  exploration;  and  when  sent  by  the  International  Committee 
in  Basle  to  the  battlefield  at  Bourtaki-Werden,  I  reached  it  about  three 
weeks  after  the  battle.  In  connection  with  the  ambulance  which  was 
stationed  at  Lure,  a  little  town  in  Haute-Sadne,  between  Belfort  and 
Vesoul,  I  assumed  charge  of  a  division  which  was  established  after  my 
arrival,  and  here  I  had  the  opportunity  to  examine  a  few  older  woimds. 
WTiile  I  have  no  results  of  practical  value  to  present  in  regard  to  endo- 
scopy, I  wish  to  report  two  observations,  because  they  illustrate  the  use 
of  the  method : 

1.  Louis  Gagnoi,  infantry,  twenty-three  years  old;  wounded  January  17, 1871,  in  soft 
parts  on  anterior  surface  of  left  thigh.  He  was  dressed  once  a  day  by  the  persons  in  a 
private  lodging-place,  and  came  to  the  ambulance  every  third  or  fourth  day.  As  the  sup- 
puration continued  freely,  as  there  was  no  tendency  of  the  openings  to  close,  an  endoscopic 
examination  was  made  March  1st.  The  entrance  was  situated  3  inches  above  the  patella, 
on  the  inner  side  of  the  anterior  surface;  the  canal  passed  2)^  inches  upward  and  outward, 
so  that  the  exit  was  about  5  inches  above  the  patella.  Tubes  10  mm.  in  diameter  were 
easily  introduced.  Everywhere  the  canal  was  covered  with  large,  pale-red  granulations, 
and  there  was  no  foreign  substance  or  dead  tissue.  The  examination  caused  no  bleeding, 
only  little  pain,  and  no  increase  in  the  suppuration. 

2.  Louis  Guillemot,  infantry,  twenty-nine  years  old;  wounded  January  17,  1871,  in 
the  external  and  posterior  part  of  right  thigh.  As  suppuration  continued  without  any 
tendency  to  healing,  the  wound  was  examined  with  the  endoscope  March  2d.  The  en- 
trance was  in  the  middle  of  the  posterior  surface  of  the  thigh,  and  the  canal  passed  St]^ 
inches  upward  and  outward,  to  a  rather  large  exit  surrounded  by  flabby  granulations. 
The  endoscope  introduced  through  the  wound  of  exit  showed  pus  and  blood;  after  re- 
moving this  the  walls  were  found  to  be  covered  with  large,  pale,  flabby  granulations.  No 
foreign  body.    There  was  but  little  complaint  of  pain.    No  increase  in  suppuration. 

In  the  fourth  and  fifth  week  after  the  lesions  I  found  the  canals  of  the 
wounds  so  narrowed  that  the  tubes  could  not  be  introduced,  and  it  seems 
to  me  that  endoscopy  is  best  suited  for  fresh  wounds. 

The  observ^ations  I  have  made  on  older  wounds  have  not  given  any 
positive  results;  that  is  to  say,  they  have  not  revealed  any  foreign  bodies, 
but  they  do  throw  light  on  the  practicability  of  endoscopy,  and  remove 

*  Hospitels-Tidende,  1871,  vol.  xiv,  p.  77. 
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some  of  the  objections  that  might  be  made  against  it.     The  following 
conclusions  may  be  made: 

(1)  Endoscopic  examination  does  not  present  any  serious  practical 
difficulties.     My  colleagues  in  the  ambulance.  Dr.  Burckhardt  and  Dr. 
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Fig.  3. 


Fig.  4. 


Baader,  from  Switzerland,  used  the  instruments  offhand  without  any 
previous  practice,  and  they  as  well  as  I  found — (•2)  that  the  walls  of  the 
wound  can  Ix?  inspected  closely  and,  if  desired,  treated  locally;  (S)  that 
the  method  is  not  es|)ecially  painful;   that  it  did  not  cause  bleeding  or 
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subsequent  irritation  to  such  extent  as  to  hinder  endoscopy  of  older 
granulating  canals  after  gunshot  wounds. 

There  is,  however,  one  positive  result  to  be  emphasized,  namely,  the 
demonstration  of  the  absence  of  a  foreign  body  where  the  symptoms 
pointed  to  its  presence.  Consequently  the  cause  of  the  continued  sup- 
puration had  to  be  sought  in  other  directions,  such  as  absence  of  quiet, 
general  and  local  conditions,  etc.,  and  in  this  way  were  secured  more 
definite  indications  for  treatment.     It  would  not  be  safe  to  place  a  com- 


Fig.  5- 


Fig.  6. 


pressive  bandage  over  a  gunshot  wound  containing  a  foreign  body,  but 
in  the  absence  of  any  such  body,  the  approximation  of  the  walls  of  the 
canal  often  promotes  healing. 

\Miile  the  experiments  and  observations  do  not  permit  of  any  final 
judgment  of  the  value  of  endoscopy  in  military  surgery,  I  feel  at  liberty 
to  recommend  the  method  and  the  instruments  to  military  surgeons  for 
use  in  suitable  cases,  in  the  hope  that  endoscopy  may  prove  to  be  of 
value  in  the  examination  and  treatment  of  gunshot  wounds. 


STENOSIS  OF  THE  PULMONARY  ORIFICE  AND 

OF  THE  PULMONARY  ARTERY  CAUSED  BY 

VEGETATIONS  ON  THE  VALVES 

ILLUSTRATED    BY   A    CASE* 


Boy,  itged  eleven*  Enleret!  the  IiaHpital  Aiigiisl  4.  18i»4.  He  €oniplain<H^I  of  sudden 
pains  in  the  right  diest,  at  the  level  of  the  second  rib,  radiating  to  the  right  side  of  tJae  tiack, 
where  they  were  felt  most  intensely* 

Present  Cotulitiofi. — f General  appeamnei*  is  norma K  Re*fpiration,  2i;  pulse,  B€. 
There  is  a  marked  pulsation  in  tlie  pn'rordial  rf^gitm,  esprH.jally  in  the  serond  iind  thini 
iniercostiil  spacf.  The  heart  dullness  extends  fnmi  the  iip|>er  margin  of  the  third  rib  to 
the  sbctii.  The  width  i?^  normaL  The  apex  impulse  atn  l>e  felt  in  the  fourth  intereoalal 
space^  juftt  inivide  the  nuimmary  line.  A  rou^b  miirtniir  is  heard  during  the  first  sound, 
and  extending  through  the  intervals.  This  m  most  distinct  at  the  baise,  especially  over  the 
secontJ  interrostal  spat-e.  near  the  sternid  border.  Its  intensity  decreases  toward  the  apex* 
In  the  seeond  intercHistal  space,  on  the  righl,  the  heart-sounds  are  s«ircely  audible, 
murmur  is  hearrl  in  the  veswls  of  the  neck,  and  it  can  be  heard  also  over  the  course  of  I 
descending  aorta  in  the  back,  iind  les'*  distinctly  over  the  entire  chest*  The  lungs  are  tm- 
diangefi.  The  urine  nonna  1 .  The  pains  disappeared  after  six  cuppings  over  the  prec^>nlifl, 
and  six  days  later  he  was  dischargcfl  as  well.  Eight  years  after  this — tm  June  €0,  1874— 
lie  entered  the  liospilal  again,  and  wtus  assigned  to  Professor  Aarestrup.  who  has  Iw'cn  kind 
enough  to  permit  me  to  publish  the  cusrs  for  which  I  am  happy  to  express  ray  thankfulness* 

Pajtt  Hutory, — The  father  dietl  from  lul>en'uh>sis.  As  a  cliild  the  patient  suffered 
from  ophthalmia;  has  had  measles,  but  not  scrofula*  During  the  Ijwt  two  years  be  has 
suffered  from  dyspnea  and  palpitation  of  the  heart»  and  often  hoarsfrness  and  trouble- 
some ct;)ugh.  Four  days  previous  to  his  entrance  he  was  suddenly  taken  with  a  sticking 
pain  in  the  right  chest  and  felt  sick  all  over, 

Prr^nii  Corulitwn. — ^The  brKly  is  nither  tliin.  \'arieose  t^ipilhiries  are  present  in  the 
face.  The  tip  of  the  nose  ami  the  lips  an:*  cyanolic.  Temperature,  JJK,5*  C;  pulse,  liO, 
strongs  and  s<»mewhat  hard.  The  pwitient  complains  of  pain  in  the  right  side  u(>on  cough- 
ing, when  he  takes  a  rleep  brt^ath,  or  when  he  lie*  on  the  right  side  The  cough  is  not  ex* 
hausting,  but  associated  witli  a  scant  serous  expet^l  oral  ion  streaktNl  with  hloo«I,  The 
voice  is  hoarse.  While  in  Im^cI,  the  patient  is  fairly  eomfortiible.  He  breathes  nenHy 
normally,  antl  no  palpitation  *>f  the  heart  is  present. 

Inspection.— \  diffuse  pulsation  is  seen  in  the  pn?conlial  region,  extending  into  the 
vessels  of  the  neck, 

f*rrriM Wow,— The  heart  dullnes*  is  inen^aM^l,  and  extends  from  the  third  rib  to  the 
fifth  space,  and  from  a  tingerbrcadth  inside  of  the  left  margin  of  the  sternum.  In  the  l>ack 
there  is  defeclivc  r*'soiiance  over  the  right  infraspinous  and  intcrseapular  regions,  and  also 
on  the  left,  from  two  fingerbn'adths  over  the  angle  of  the  scapula,  extending  downward. 

Au*ntttoimn. — There  is  heanl  a  loud  systolic  munuur,  which  continues  through  the 
interval  and  ends  in  a  shaqi  click  (the  second  sound).  The  murmur  is  heard  most  dls* 
tiiictly  over  the  liase,  and  is  plainly  audible  along  the  left  border  of  the  sternum  as  far  as 

•  Nord.  raed.  Archiv.  1873,  vuL  v. 
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the  base  of  the  ensiform  carLilajje;   it  also  extends  up  ioto  Lhe  veijsela  of  the  neck.     It  Is 

faint  at  the  apex.     The  second  sound  is  iiuepanible  from  th*?  tnurraiir.     There  is  bronchial 

respiration  over  the  right  angle  of  tlie  scapula;   otherwise  the  respimtory  sounds  arc  de- 

creajed  over  the  areiis  of  defective  resonance.     There  is  a  disc  hi*  rye  from  the  left  ear. 

The  abdomen  in  rather  rigid.     No  edeniii.     The  urine  in  rich  in  ftlbuniin.     In  the 

course  of  the  following  days  the  pain  gradually  ilisuppeani:]^  but  the  dullness  in  the  right 

kilfHtfcapular  region  continued. 

June  2<iih:   Nausea,  vomiting,  and  pain  in  the  groins.     Temperature,  37,8**  C,  a.  m., 

39,6*  C.  P.  M.,  Pul.-vt%  1(10  A.  M.,  1£0  p,  M.;  regular  and  strong, 

June  ^filH:  Some  drowsiness;   vomiting.     lie  is  so  weak  he  is  scarcely  able  to  sit  up. 

Percussion  on  the  right  iiide  of  the  back  shows  the  dull  areas  diminishing, 

Jun^  2^tlt:  The  condition  Is  unchanged.     Bronchial  breathing  an*l    bronchophony 

over  the  left  infrascapular  region,     Wimiting  and  drowsiness  increased. 

June  29tk:   Bronchial  respiration  hcanl  over  the  left  angle  of  the  JK*apula, 

June  JOth:    Vomiting  continues.     There  liaa  been  14  involuntary  stoob.     The  p€*r- 

cuasioQ  is  clear,  and  the  respiration  is  vesicular  in  the  bnck  »nii  the  right  side.     On  the  left 

side  there  is  bronch'uil  respiration  over  the  entire  infruscapuJlar  region  and  over  most  of  the 

infraspinous  portion.     The  tongue  is  coated, 

Jtilj/  2ii:  Temperature,  38.5*  C.  P.  M,;  40^  C.  a.  m.     Ful^e.  130  r,  m.;  HO,  a.  m.     He 

is  more  stuporous  and  dyspneic.    The  diarrhea  continues.     The  spleen  is  enlarged,  and  is 

fdt  three  fingerbreadtks  below  the  costal  arch.     The  abdomen  is  tender.     Auscultatory 

Bndings  unchanged.     Dead  in  the  evening. 

Autopsy  July  4,  187*2,  thirty-f»even  houns  after  death.     The  bo<dy  is  markedly  emnci- 

»ted;   length.  161  cm.     Rigor  mortis  is  present.     The  jxVicurdium  contains  about  10  cm. 

of  a  clear,  yel!owi.sh,  serous  fluid.  The  heart  is  enlarged,  and  niezisurt\'i  11  cm.  acrass  the 
base,  the  length  being  H  cm.  The  right  heart  is  enlarged,  although  it  dt^es  not  reach  the 
apex.  The  width  Is  8.5  cm.,  and  the  distance  nnteroposteriorly  is  8  cm.  The  wall  is  ver>' 
firm  and  hj'p<»rtrophied.  On  the  anterior  surface  tlie  liypertrophied  muscular  bundles 
appear  through  the  pericardium  as  slightly  raised  stripes.  The  ventricular  cavity  h 
slightly  enlarged,  s<j  that  the  walls  are  not  in  contact.  The  papillary  muscles  and  the 
tnibeculie  ar*.*  markedly  increased^  espc^cially  at  the  base,  both  in  the  conus  arteriosus  and 
in  the  eonils  vennsus.  Here  the  wall  is  4.5  cm,  thick,  and  only  H  to  13  mm,  is  made  up  of 
the  musculature  of  the  wall  itself;  the  rest  is  tlie  hypertrophied  tralw'^ciilie.  The  nuiscula* 
ture  is  somewhat  pale;  it  is  firm,  and  of  an  even,  grayish-red  color.  The  right  tricuspid 
orifice  admits  three  fingers  readily. 

On  the  auricular  surface,  at  the  free  margin  of  the  on ter segment,  are  four  pediuiculatcd 
vegetations  about  the  sine  of  a  hempscetl.  These  arc  of  yellowish  color.  A  single  bluish 
growth  as  large  as  a  pea  is  lixaite*!  on  the  margin  between  the  anterior  and  posterior  cusps. 
When  this  Is  laid  open,  it  is  seen  to  consist  of  a  pigmented  capsule  inclosing  a  graybh  net- 
work, similar  to  that  of  the  other  excrescences.  The  apex  of  tlie  conus  arteriosus  and  the 
origin  of  the  pulmonary  artery  are  lioth  markedly  narrows*!,  and  admit  only  the  tip  of  the 
little  finger.  The  end*>car«Jium  of  the  conns  arteriosus  is  rougheneil,  and  1.5  cm.  below 
the  orifice  are  two  pea-sixefl,  irreg\ilar,  whitish-gray  spots.  The  remaining  parts  of  the 
right  heart  are  normal.  On  account  of  the  retraction  of  the  oritice  the  segments  are  of 
equal  height  and  width, 

A  rough  vegetation,  10  to  l^  mm,  long,  6  to  7  mm.  wide,  and  i  to  3  mm;,  in  thickness,  is 
located  in  the  middle  of  each  segment,  riglit  on  the  line  of  contact.  This  vegetation  is 
somewhat  flattened,  of  a  grnyish-white  color,  and  of  a  semisolid  consistence,  pointing  in  the 
direction  of  the  blood-stream.  Besides  these  larger  excreseenees,  there  are  numerous 
smaOer  ones,  located  partly  on  the  free  border  of  the  segments  and  fnirtly  on  the  pulmonary 
surface.  Immediately  above  the  anterior  right  segment,  in  the  pulmonary  artery,  there 
is  located  a  group  of  eight  hem pseed -sized  vegetations,  and  !2  cm,  above  the  valves,  right 
at  the  bifurcation  of  the  artery,  the  wall  is  coveretl  with  a  large  mass  of  peduncutated 
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growths, — as  many  as  60, — varying  in  size  from  a  pinhead  to  a  hempseed,  some  at  the 
anfl^le  of  division  being  as  large  as  a  small  nut.  Between  and  on  these  growths  arc  numerous 
old  and  recent  thrombi. 

In  the  left  branch  of  the  pulmonary  artery  the  vegetations  extend  nearly  up  to  the 
hilus  of  the  limg,  but  in  the  right  they  reach  only  to  within  3  cm.  from  the  hilus.  A  No.  10 
catheter  passes  with  difficulty  through  the  lumen  between  these  growths.  At  this  point, 
for  about  1  cm.,  the  artery  is  dilated,  so  that  the  diameter  here  is  2  cm.,  as  compared  with 
1.5  cm.  at  the  origin  of  the  artery.  The  dilatation  extends  into  the  inner  half  of  the  left 
pulmonary  branch  of  the  artery.  The  wall  of  the  artery  is  thickened  at  the  dilatation, 
and  its  intima  is  roughened  and  rather  pale.  The  right  auricle  is  dilated,  and  its  wall 
thicker  than  normal. 

The  foramen  ovale  and  the  ductus  Botalli  are  closed.  The  left  ventricle  is  of  normal 
size  ami  shape.  Its  wall  is  1.5  cm.  thick.  The  musculature  is  somewhat  pale,  rather  dull, 
and  soft.  The  mitral  valve  and  the  endocardium  are  unchanged.  On  the  corpus  aurantii 
of  the  posterior  and  left  aortic  cusps  is  situated  a  pedunculated  vegetation  of  the  size  of 
a  hempsee<l;  othenn'ise  the  valves  are  normal.  The  diameter  of  the  aorta  at  its  origin  is 
1.5  cm.;  in  the  ascending  aorta  it  is  17  to  18  mm.  The  wall  is  unchanged.  The  vegeta- 
tions have  a  grayish,  smooth  surface,  on  which  are  found  scattered  secondary  growths. 

Microscopically,  the  tunica  externa  and  media  of  the  dilated  part  of  the  pulmonary 
arter>'  &tv  normal,  but  the  intima  is  greatly  thickened  in  places;  especially  b  this  marke<i 
at  the  origin  of  the  vegetations.  Here  large  groups  of  small  round-cells  are  found  between 
the  slender  connective-tissue  bundles  of  the  deeper  layers  of  the  intima.  The  vegetations 
themselves  consist  of  a  fine-meshed  c<mnective-tiHsue  network  containing  few  small  round- 
cells.  This  network  radiates  out  from  the  deeper  granulating  focus  of  the  intima  and 
from  a  radiating  or  branching  nucleus.  Outside  of  this  is  a  layer  of  homogeneous,  strongly 
refractile,  gelatinous  network.  Then,  at  the  very  periphery  of  the- vegetations,  there  b  a 
thin  fibrous  network  which  is  a  continuation  of  the  non-nucleated  layer  of  the  intima.  1 
liave  been  unable  to  find  any  epithelium,  nor  are  any  vessels  present.  Apparently,  then, 
the  growths  have  originated  from  the  deep  layer  of  the  intima,  and  consist  of  a  non-vascu- 
lar network,  which  is  fibrous  in  the  center  and  gelatinous  on  the  outside,  and  the  whole 
growth  is  covered  by  a  thin,  superficial  layer  of  the  intima. 

The  left  pleural  cavity  contains  about  ioO  c.c.  of  a  yellowish  fluid,  and  the  lower 
lobe  of  the  lung  is  covered  with  a  thin,  fresh  layer  of  fibrin.  The  lung  tissue  of  the  upper 
lobe  contains  air,  except  a  part  about  the  size  of  a  hen's  egg  near  the  upper  margin.  Here 
the  lung  is  solid  and  appears  granular,  and  of  a  grayish-red  color  in  cross-section.  The 
greater  part  of  the  lower  lolx»  is  in  the  state  of  red  hepatization.  In  the  right  pleural  cavity 
there  is  also  about  <50  c.c.  of  a  turl)id  serous  fluid,  and  the  right  lower  lobe  has  a  fibrinous 
covering  similar  to  that  of  the  left. 

There  is  a  soli<l  portion  as  large  as  a  walnut  at  the  apex  of  the  upper  lobe,  which  is 
pigmenteii  and  traversed  by  strong  bundles  of  white  fibrous  tissue.  Between  these  bundles 
are  dilated  bronchi  containing  cheesy  masses.  The  rest  of  the  lung  crepitates,  and  is 
rather  finn  and  resistant.  There  are  two  red  infarcts  at  the  lower  margin  of  the  lower  lobe. 
In  the  smaller  branches  of  the  pulmonary  artery  the  walls  are  unchange<l.  From  the  peri- 
toneal cavity  is  withdrawn  3()0  c.c.  of  a  thin,  purulent  liquid,  and  in  the  lesser  cavity  are 
found  thn»e  large  fibrinous  clots.  The  small  intestines  are  glue<l  together  by  numerous 
recent  fibrinous  adhesions.  Similar  exudates  are  found  on  the  abdominal  wall,  the  liver, 
and  the  spleen. 

The  spleen  is  marke<lly  enlarged,  measuring  ii  cm.  by  10  cm.  The  liver  and  the  mu- 
cosa of  the  digestive  tract  are  normal.  The  right  kidney  is  of  normal  size,  l)eing  10 
cm.  long  and  5  cm.  wide,  llie  capsule  strij)s  readily.  The  surface  is  smooth,  with 
grayish  spots.  The  cortical  substance  is  also  mottled  and  striped.  ITie  pyramids  arc 
»tripe<l  at  the  liase,  and  somewhat  edematous,  so  that  the  parenchyma  is  rather  soft. 
The  left  kidney  is  .similar  to  the  right.    The  ureters  and  the  bladder  are  unchanged. 


Fig  7  -  The  driii/^itiiE  i*  natural  *»«.  The  rixht  ventricle  has  been  cut  open  clf»e  to  the  septum-  The 
piUiikiKiAr>'  Atery  hiu^  been  »lil  open  alonj^  the  anterior  wall  as  far  as  the  luni^.  i ,  i.  Right  ventricle,  markedly 
bypeitmpliied :  a.  the  tricuspid  valve  with  two  »mall  veBctaliun^;  ,%.  3.  right  conu^  arteriosus;  4.  4.  tWM  while 
tcsn  ttam  previous  endocarditis;  5.  niEhi  posterior  pulmonary  cusp;  b,  left  postericir  pulmoputry  cusp;  7. 
tntoior  fnuunoaary  cusp;  S,  steoi  of  the  fiulmonary  artrry;  0.  Hirht  branch  of  pulmonary  aTter>';  10,  left 
bnmclk  of  pulinoiiary  artery;  11,  a  larae  branch  to  the  lun|{,  with  vegetations;  ti,  ligament um  BotalLi;  11, 
right  fturidr;  14.  ri^t  ventrlde;  is/lelt  aiiricLe;  i6r.  left  ventrkle;  17,  rij^ht  lung;   t8.  left  luiig;  ig.  aorta 
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The  cranium  and  the  dura  mater  are  normal.  The  vessels  of  the  pia  contain  a  medium 
amount  of  blood.  The  subarachnoid  space  is  filled  with  a  yellow,  serous  fluid.  On  re- 
moval of  the  brain  a  moderate  amount  of  a  somewhat  turbid  yellow  liquid  escapes. 
Around  the  blood-vessels,  on  the  lateral  side  of  the  right  hemisphere,  is  found  a 
marked  amount  of  a  gelatinous  exudate,  which  extends  all  the  way  down  on  the  temporal 
and  frontal  lobe,  but  disappears  toward  the  midline  at  the  base.  On  the  left  hemisphere 
there  b  edematous  infiltration  of  the  pia  mater,  which  is  readily  removed  from  the  moist 
surface  of  the  brain.  The  lateral  ventricles  contain  a  small  amount  of  a  clear  serous  fluid. 
The  ependyma  is  unchanged.  The  parenchyma  of  the  brain  is  somewhat  pale  and  moist; 
otherwise  it  is  normal. 

Anatomic  Diagnosis. — Endocarditis  of  the  pulmonary,  the  tricuspid,  and  the  aortic 
valves;  polypoid  endarteritis  of  the  pulmonary  artery,  with  stenosis;  hypertrophy  of  the 
right  heart;  infarcts  of  the  right  pulmonary  artery;  croupous  pneumonia  of  the  left  lung; 
swelling  of  the  spleen;  diffuse  peritonitis;  parenchymatous  nephritis;  meningitis  of  the 
right  hemisphere. 

In  order  to  elucidate  this  rare  condition,  I  wish  to  consider  inflamma- 
tion of  the  pulmonary  orifice  and  its  immediate  neighborhood. 

Endocarditis  and  endomyocarditis  are  found,  in  the  large  majority 
of  acquired  infections,  in  the  left  heart.  During  intra-uterine  life  the 
condition  is  reversed,  so  that  the  right  heart  is  nearly  without  exception 
the  site  of  the  lesions,  whereas  it  is  a  great  rarity  that  diseases  occur  here 
after  birth.  It  is  plain  that  the  results  of  an  infection  of  the  infantile 
heart  must  be  vastly  different  from  the  effect  produced  on  the  fully 
developed  organ.  The  symptoms,  too,  become  so  different  that  it  is 
very  possible  to  tell  from  them  whether  the  lesions  of  the  right  heart  are 
congenital  or  acquired. 

A.    Congenital  Infection  of  the  Pulmonary  Orifice 

The  pulmonary  orifice  is  the  most  frequent  and  perhaps  the  only  site 
of  congenital  endocarditis,  and  it  is  always  complicated  with  stenosis. 
Peacock*  collected  112  cases  of  congenital  stenosis,  but  none  of  inherited 
insufficiency.  This  must  be  due  either  to  the  fact  that  only  the  chronic 
form  of  endocarditis  occurs  during  intra-uterine  life,  or  the  ulcerative 
form  is  so  acute  as  to  kill  the  product  of  conception  in  utero.  There  are, 
as  far  as  I  know,  not  a  sufficient  number  of  autopsies  of  aborted  fetuses 
reported  to  decide  this  question. 

The  pulmonary  stenosis  is  accompanied  with  an  incomplete  ventric- 
ular septum  or  a  patent  foramen  ovale,  depending  upon  what  time  in  the 
heart's  development  the  narrowing  takes  place.  Thus,  when  the  steno- 
sis occurs  early,  incomplete  septum  results.  This  was  the  condition  in 
64  of  Peacock's  112  cases,  and  if  the  infection  is  later,  a  patent  foramen 
ovale  is  the  usual  result. 

\Mien  stenosis  occurs  shortly  after  birth,  the  increased  blood-pressure 
in  the  right  heart  probably  forces  some  blood  into  the  left  auricle,  and 
thus  has  a  tendency  to  prevent  the  closure  of  the  foramen  ovale.  One 
may,  therefore,  be  justified,  from  the  condition  of  the  foramen  ovale, 
in  deciding  what  time  the  infection  took  place,  i.  e.,  as  to  whether  it  is 
*  Malformation  of  Human  Heart,  third  edition,  1860. 
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coDgenitiil  or  not.  GcneraHy*  when  it  is  patent,  the  condition  is  con- 
sidered congenital. 

Hence,  if  with  a  puhnonary  stenosis  the  foramen  ovale  is  closed  and 
the  rest  of  the  heart  is  normah  the  stenosis  must  have  developed  some 
time  after  !>irth.  If  the  infection  leading  to  the  stenosis  flevelo[)ed  dur- 
ing intra- uterine  life  or  after  birth  is,  of  course,  impossible  to  decide 
without  clinical  data. 

On  tlie  otlier  hand,  it  is  not  justifiable  from  the  patent  foramen 
ovale  to  conclude  that  the  stenosis  must  have  occurred  immediately  be- 
fore or  after  birth,  rather  than  later  in  life,  since,  in  the  first  plaee»  the 
foramen  ovale  is  frequently  patent  in  the  healtliy  heart,*  and,  secondly, 
an  increased  pressure  in  the  right  auricle  may  lead  to  its  reopening. 
There  are,  consequent ly»  a  number  of  cases  of  patent  foramen  ovale 
where  it  is  i  in  possible  to  determine  whether  the  stenosis  is  congenital  or 
ac(piired,  atul  difTerence  of  ojjinion  exists  between  writers,  so  that  one 
descTibes  as  congenital  what  tlie  other  calls  acquired. 

The  narrowing  Ls  nearly  always  due  to  a  growing  together  and  a 
thickening  of  the  pulmonary  valves,  which  are  thus  changed  into  a 
diaphragm,  as  a  rule,  smooth,  having  a  triangular  or  round  oi>ening,  the 
sisse  of  which  controls  the  degree  of  stenosis.  The  diaphragm  is,  as  a 
rule,  cone  shajjcd,  with  its  apex  pointing  upward,  or  it  may  be  saucer 
shaped,  with  the  convex  side  toward  the  pulmonary  arter>\  and  on  this 
surface  there  are  often  found  three  ridges  indicating  the  union  of  the 
segments.  Often  the  orifice  is  smaller  than  normal,  and  on  the  conus 
arteriosus  are  found  irregular  thickenings  brought  about  by  endocarditis. 
As  far  as  the  heart  is  concerned,  the  natural  result  of  this  resistance  to  the 
circulation  will  1m?  a  moi*e  or  less  ]>ronounced  hypertropliy,  with  or  with- 
out flilatation — dilatation  of  the  auricle  often  associated  with  hyper- 
trophy and  dilatation  of  the  auriculoventricular  orifice,  with  perhaps 
relative  insufficiency  of  the  tricuspid. 

I  desire  to  mention  the  one  symptom  ctiaracteristic  of  congenital 
heart  lesions— the  cyanosis,  llie  extreme  dt^gree  of  this,  with  clut*- 
fingcrs  and  marked  bhieness  of  tlie  skin  and  mucous  membrane,  is  privsent 
only  when  there  is  a  free  communication  l>etween  the  right  and  the  left 
heart,  either  in  the  septum  or  in  a  patent  foramen  ovale.  Writers  have 
put  es|>ecial  emphasis  on  the  mixture  of  venous  and  arterial  blrxni 
l>rought  about  through  sucli  a  communication,  and  Speert  coniiiders 
this  the  prime  cause  of  the  cyanosis. 


B.     AoQtriRED    iNFL^UfMATION    OF   THE   PULMONARY   OrIFICE 

The  acquired  diseases  of  the  right  heart  are  excecilingly  rare — much 
more  infrequent  than  tlie  congenitab  The  literature,  however,  does  eon- 
tain  a  nunil>er  of  well-described  causes — sulKcicntly  large  to  give  a  picture 
of  the  diseases  that  mrur  here. 

From  a  pathologic  point  of  view  the  right  conus  arteriosus,  the  pul- 

•  Ogle,  Klob,  and  \Val!iimtiii  in  llfrUe,  Himrlliuch  dcr  ticfH5>K'hrt\  p,  5>, 
t  Virchow's  Jahrcsl>ericht,  1885.  vol.  iii,  p.  «00. 
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flonaiy  orifice  with  its  semilunar  valves,  and  the  exirapulmonarj*  part 

of  the  artery  belong  together,  beeaiise  this  is  the  most  frequent  site  of 

idocarditis  on  the  right  side,  and  they  are  rarely  involved  singly.     Then 

>,  they  are  more  or  less  independent  of  tlie  tricuspid,     I  do  not  wish  to 

insider  further  the  lesions  of  this  ^7dve,  since  its  segments  are  seldom 

'affected  alone,*  while  it  is  frequently  infected  together  with  the  mitral. 

The  pathologic  conditions  of  the  riglit  heart  may  tlien  be  arranged  as 

follows: 


il.  Stenosis  in  the  Conus  Arteriosus  Below  the  Pulmonary 
Valves 
The  first  case  of  this  type  was  described  by  Dittrieht  under  the  title 
**Die  wahre  Herzstenose/ '  He  diseovered  this  in  a  twenty-year-old, 
strongly  built  soldier,  who  for  several  years  had  suffered  from  val- 
vular interniittence,  and  a  year  before  he  came  under  observation  had 
been  kicked  on  the  sternum  by  a  horse.  Heart  incompetence  developed, 
ind  w^as  followed  by  death.  At  the  autopsy  a  white,  firm  fibrous  ring, 
be  lumen  of  which  admitted  only  a  small  probe,  was  found  in  the  conus 
arteriosus.     Just  abo%*e  this  ring  was  a  bulging  as  large  as  a  walnut,  and 

■above  this  the  stiff,  thick,  and  somewhat  wrinkled  puUiionary  valves 
^hieh  were*  nevertheless,  competent.     The  pulmonary  artery  was  un- 
changed.    The  right  ventricle  was  but  little  dilated  Ijelow  the  stenosis, 
while  its  walls  were  enormously  hypertrophied. 
^fc^  A  similar  case  has  more  recently  been  reported  by  C.  Bernard^ 
^KThis  case  occurred  in  a  woman,  fifty-six  years  old,  who  twenty  years 
^Hpre\nously  had  suffered  from  acute  articular  riieuniatism,  whereupon 
^Kncompetence  gradually  developed.     There  was  foun*h  1  cm.  below  the 
^Vhealthy  pulmonary  segments,  a  fibrous  ring,  3  to  3  cm,  thicks  admitting 
only  the  tip  of  the  little  finger.     The  pulmonary  artery  was  dilated  from 
the  semilunar  valves  to  its  bifurcation.     Both  ventricles  were  hyi>er- 
trophied,  but  especially  the  right,  so  that  the  walls  of  each  were  of  nearly 
equal  thickness.     A  similar  case  has  l>een  reported  by  Bennet.§     Dit- 
jtrieh  considers  trauma  to  have  been  the  exciting  factor  in  his  case,  and 
(it  is  certainly  plansilile  that  a  blow  on  the  sternum  should  especially  in- 
'^jure  the  right  ventricle.     On  the  other  Iiand,  it  is  very  significant  that 
.      in  Bernard's  case  the  same  lesion  is  brought  al>out  through  the  most 
^ftusual  cause  of  endocarditis,  namely,  acute  articular  rheumatism, 

^B  II.    Stenosis  of  the  Pulmonary  Val\^ 

^p       This  occurs,  as  a  rule,  in  two  forms: 

»  (A)  The  cusps  are  grown  together  along  the  adjoining  edges.     They 

are  thickened,  and  consist  of  a  4liaphragm  of  white  fibrous  tissue  per- 
forated in  a  similar  way  to  that  in  congenital  stenosis, 

•  Bamberger,  Mrt-how's  Handbuch  der  speciellen   Pathot,  und  Therapie.  5.  Abt. 
"  '   i  p,  38L 

t  Prag.  VierteljrthresiJL-h.,  1849^  vol.  xxi*  p.  159, 

X  Arcb.  Gen,  d€  Med.,  18J6,  ii,  p.  lOL  |  Loudoa  Gazette,  1851. 
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The  literature  contains  a  rather  large  number  of  this  type  of  cases. 
Bouilltiud*  collected  four  causes.  Cruveilhierf  pictures  a  heart  with  thi^^ 
form  of  stenosis,  but,  unforhmalely,  he  gives  no  clinical  facts.  Phil- 
houzef  found  a  calcified  diaphragju.  Whitley§  found  a  white,  fibrous 
diaphragm  in  the  tmdy  of  a  woman,  forty-four  years  old,  who  had  been 
ill  for  ten  months  only,  the  symptoms  appearing  during  pregnancy, 
Benedict II  recognized  the  disease  during  life  in  a  woman  of  sixty  who 
previously  had  suffered  from  rheumatism;  Frerichs**  recognized  it  in  a 
man,  thirty-four  years  old,  with  scoliosis,  who  had  had  symptoms 
from  earliest  youth,  Mannkopffff  mentions  a  case  in  a  man  of  twenty 
who  had  suffered  from  shortness  of  breath  and  cyanosis  since  seven; 
Speer  refers  to  a  case  in  a  girl  of  seventeen  who  had  been  quite  well  until 
her  thirteenth  year:  and  WithJJ  describes  a  case  in  a  man  of  twenty- 
five,  with  scoliosis,  who  had  suffered  for  four  years  with  a  chest  disease 
and  died  from  pulmonary  tuberculosis. 

It  has  been  imix>ssible,  in  a  number  of  these  cases,  to  decide  whether 
the  condition  was  congenital  or  not.  The  difficulty  consists  in  this,  that 
the  infection  leading  to  stenosis  usually  sets  in  insidiously*  so  that  a 
certain  degree  of  stenosis  is  present  before  s^iiiptoms  appear.  The 
length  of  this  latent  period  cannot  be  ascertained.  Consequently  the 
cases,  in  which  the  patients  have  suffered  more  or  less  from  early  child- 
hood without  having  had  an  acute  attack,  must  be  supposed  to  liave 
originated  in  intra-uterine  life. 

Only  two  of  the  cases  also^ — Whitley's  and  Benedict's — can  be  said 
with  certainty  to  be  congenital. 

(H)  Stenoau  Dne  to  Vegtiaiiothi  on  the  Pvlmtmary  Segmetih. — Wbit- 
ley  reports  a  case  in  a  woman,  thirty-eight  years  old,  in  whom  symptoms 
developed  after  a  IjIow  on  the  chest.  Two  vegetations  as  large  as  wal- 
nuts were  found  on  two  segments,  and  a  smaller  one  on  the  third.  In  an- 
other woman,  found  dying  on  the  street,  he  found  numerous  vegetations 
on  the  free  borders  of  the  cusps.  Then  he  mentions  still  another  \voman, 
thirty-six  years  of  age,  who  thirteen  years  previous  to  her  death  had  an 
attack  of  erysipelas;  here  he  found  the  pulmonarj^  orifice  almost  closed, 
and  in  addition  there  were  numerous  snuiller  excrescences  around  a  pea- 
sized  opening  in  the  ventricular  septum  and  also  around  the  tricuspid 
valve.  Finally,  he  observes  that  in  a  girl  of  thirteen  who  had  pronounced 
symptoms  of  heart  lesions  since  her  third  year  the  semdunar  valves  were 
almost  worn  away»  and  their  place  taken  by  a  mass  of  vegetations  which 
nearly  clogged  the  opening.  The  cusps  in  the  aorta  were  also  covered 
with  growths,  whereas  both  the  mitral  and  the  tricuspid  valves  were 
unchanged,  but  the  neigliboring  part  of  the  pulmonary  artery  was  rough 
and  covered  with  coagula, 

*  Tr&itc  clinique  des  malatlies  du  cti*iir-  t  Antit,  pftth.,  i8  Hvr.,  pL  4. 

t  Mentioned  by  Cni>'eilhk*r.  5  Guy**  Hosp,  Reports,  1857,  iii»  p.  iSi* 

II  Wien,  med-  Wochenst'lir,,  1854,  vol.  iv,  p.  547. 
*•  Ibid.,  1853,  vol.  iii,  p.  817.  ft  Ann.  de  Clmrit^  1863,  vol.  li.  p.  45. 

It  roolribiilion  to  iKe  Differential  Diagnosis  of  \'alvtilar  Diseases  of  the  FTeart,  Di** 
wriation,  Cftp*»iihagi^ri»  1858- 
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III.  Insufficiency  of  the  Pulmonary  Valve 

This  is  less  frequent  than  stenosis,  and  is  caused  as  follows: 
(A)  Ulceraiive  Endocarditis. — Wahl,*  reports  a  ease  in  a  woman  of 
thirty-three  who,  for  a  month  previous  to  her  death,  had  suffered  from 
an  intermittent  fever;  half  of  one  of  the  pulmonary  cusps  had  been  torn 
away,  and  the  rest  of  the  segments  showed  acute  inflammatory  changes, 
while  the  rest  of  the  valves  were  perfectly  healthy.  This  same  type  of 
lesion  was  observed  by  Whitley  (vide  supra)  in  a  nineteen-year-old  girl 
who  had  been  sick  only  four  months.  In  this  case  the  pulmonary  seg- 
ments were  worn  away  almost  to  their  base,  and  the  surrounding  part 
of  the  pulmonary  artery  was  eroded  in  spots  and  covered  with  coagula. 

(i?)  Chronic  Endocarditis  with  Retraction  of  the  Thickened  Valves. — In 
a  twelve-year-old  boy  Gordonf  found  thick  and  shrunken  pulmonary 
segments,  through  which  a  stream  of  water  ran  into  the  right  ventricle. 
The  foramen  ovale  was  patent.  Similar  cases  have  been  reported  by 
Dietl,t  Blachez,§  and  WiUigk.H 

IV.  Endarteritis  in  the  Pulmonary  Artery 

In  the  part  of  this  artery  lying  closest  to  the  heart  there  occur  both 
the  ordinary  endarteritis  deformans  and  also  infectious  processes  similar 
to  those  of  the  endocardium  and  the  semilunar  valves. 

(a)  In  Whitley's  case  of  insuflSciency  it  concerned  the  ulcerative  form. 

(6)  Here  also  belongs  Willigk's  case,  in  which  numerous  pedunculated 
vegetations  were  found  on  the  anterior  wall  of  the  artery,  and  associated 
with  them  greatly  thickened  and  wrinkled  pulmonary  segments  and 
growths  on  the  semilunar  valves  of  the  aorta. 

(c)  Stenosis  of  the  artery  itself  has  been  described  by  Eriksen.** 
The  patient  in  this  case  was  a  thirty-eight-year-old  woman  who  had 

been  perfectly  well  until  she  died  of  a  double  pneumonia  at  the  same  time 
as  there  were  signs  of  hypertrophy  of  the  heart  and  a  murmur  with  the 
first  sound.  He  found  a  ring-shaped  stricture  1  cm.  above  the  un- 
changed pulmonary  valves.  From  this  ring  arching  ridges  radiated 
toward  the  bifurcation,  which  was  somewhat  constricted.  Between 
these  ridges  the  arterial  wall  was  thrown  into  pouches.  The  anterior 
cusp  of  the  tricuspid  was  somewhat  thick  and  retracted. 

(d)  Stenosis  of  the  pulmonary  branches  has  been  observed  in  case  of 
the  right  artery  only.  Willigk  {vide  supra)  reports  finding  the  right 
pulmonary  narrowed  to  a  diameter  of  2  mm.  near  the  right  bronchus; 
the  patient  was  a  man,  forty-nine  years  old,  who  died  from  tuberculosis 
of  the  lungs.  At  its  origin  the  diameter  of  the  branch  was  16  mm.  To 
the  right  of  the  bronchus  the  artery  again  assumed  its  normal  width. 
The  arterial  wall  was  thick,  very  hard,  and  contained  a  few  white  spots. 

*  Petersburger  Zeitachr.,  1861,  vol.  i,  p.  359. 

t  Stokes-lJndwurm,  Der  Krankheiten  des  Herzens  und  der  Aorta,  Wfirzburg,  1855. 

t  Wien.  med.  Wochenschr.,  1854.  vol.  iv.  §  Gaz.  d.  Hdp..  1866. 

II  Prag.  MCTteljahressch.,  1853,  p.  21.        **  Petersburger  Zeitschr.,  1861,  vol.  i,  p.  89. 
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which  often  are  rough  and  angular,  or  covered  with  sharp  points,  as  is 
the  case  with  oxaUite  uf  ralciiiin  stones. 

Occasionally  hydronejihrosis  results  from  a  defective  development  of 
one  of  the  ureters,  which  is  patent  to  a  certain  point  in  its  course  only, 
a  solid  string  of  connective  tissue  extending  from  this  point  to  the 
bladder,  'J1ie  r^bstniction  may  not  occur  in  the  lumen  of  the  canal  only. 
Frer|ucntly  the  ureter  is  compressed  from  without  by  tumors^  as»  for 
instance,  cancer  of  the  uterus  and  its  adnexa*  ovarian  cysts,  cancer  of  the 
pelvis,  or  abscesses  in  this  region  and  the  lower  part  of  the  abdomen. 
One  of  the  most  frequent  of  the  latter,  namely,  ptilegmon  in  the  connec- 
tive tissue  around  the  cecum  and  the  lower  part  of  the  ascending  colon 
is  likely,  on  account  of  the  anatomic  conditions,  to  compress  the  right 
ureter,  which  runs  in  the  connective  tissue  behind  the  boweb  Furttiert-^^— 
disturbances  in  the  position  of  the  neighboring  organs,  as,  for  instaneei^^l 
prolapse  of  the  uterus^  may  place  the  ureter  in  such  a  position  that  it  is^^ 
difficult  for  the  urine  to  puss  through.  Curiously  enough,  occassional 
instances  of  Jiydronejilirosis  have  been  found  in  which  the  ureter  was 
patent  and  occupied  its  usual  position,  not  being  exposed  to  prejisure 
from  without.  We  owe  to  Virchow*  the  explanation  of  this  i>eculiar 
condition.  He  found  m  all  instances  of  this  kind  which  he  bad  oppor- 
tunity t€»  examine  that  the  obstruction  depended  upon  a  valve  formed 
l>y  a  fold  of  the  wall  of  the  ureter,  and  bloc^king  the  passage  in  the  same 
way  as  the  semilunar  valves  in  veins.  He  believes  that  the  valve  or 
fold  is  formed  on  account  of  the  oblique  emergence  of  the  ui-eter  from  the 
pelvis;  consequently  he  must  have  found  that  in  all  cases  the  valve  was 
nitnated  just  at  the  entrance  into  the  ureter.  I  have  not  had  opportunity 
to  observe  any  instance  of  this  kind. 

S.  Partial  or  Local  Ilifdronepkrosif. — In  this  form  only  a  part  of  the 
kidney  is  the  seat  of  dilatation,  the  remainder  being  normal.  It  i^ 
found  extremely  rarely,  and  is  dependent  upon  one  of  two  conditions. 
Either  the  kidney  has  double  ureters,  one  being  impervious,  or  there  is  an 
obstruction  above  the  ureter. 

With  respect  to  double  ureter,  let  me  recall  briefly  the  anatomic 
conditions.  Normally,  we  find  that  the  ureter  is  a  cylindric  muscular 
canal,  1  to  Ji  mm.  wide  when  filled,  and  extending  from  the  trigomnn 
Lieutaudii  o(  the  IJadder  to  the  hilns  of  the  kidney,  where  it  dilates  very 
rapidly,  or  more  gradually  to  a  short  canal,  lo  mm.  wide — the  so-called 
renal  pelv^is.  This  divides  into  two  sliort  canals  10  mm,  wide,  one  for 
the  upper  and  one  for  the  louer  part  of  the  kidney.  These  two  principal 
branches,  which  are  subject  to  some  variation  with  respect  to  length  and 
to  lumen,  divide  again,  giving  off  branches  to  the  sides  of  the  indi\iduat 
renal  calices.  When  the  two  princijnd  branches,  instead  of  uniting  in  the 
hilus  and  of  emptying  into  lire  i>elvjs,  continue  separately  for  a  shorter 
or  a  longer  distance  toward  the  bladder,  or,  which  is  more  frequent, 
empty,  each  by  itself,  into  the  bladder,  then  we  have  two  ureters,  one 
for  each  part  of  the  kidney.  In  this  case  there  is  no  renal  pelvis  in  the 
usual  meaning  of  the  word,  but  rather  two  such  pelves.  This  anomaly 
•  Die  krankJiaflea  Ges<^hwUlste,  voh  i,  p.  268, 
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is  not  extremely  rare:  I  have  seen  it  twice  in  500  bodies.  In  both  cases 
the  ureter  from  the  upper  lialf  of  the  kidney  entered  the  hhidder  about 
1  cm.  l)elow  and  to  the  inside  of  the  opening  of  the  ureter  from  the  lower 
half*  which  was  situated  at  the  usual  point  in  the  upper  corner  of  the 
trigone.  This,  however,  is  not  always  the  case,  as  one  of  the  two  ureters 
has  been  found  to  enter  the  bladder  in  the  middle  of  the  posterior  walh 

It  is  to  be  expected  that,  in  the  same  proportion  as  double  ureters  are 
less  frequent  than  single,  so  also  partial  hydronephrosis  dependent  on 
occlusion  or  defective  develoj>nient  of  one  of  the  ureters  must  he  less 
fretjuent  than  the  total. 

An  instance  of  partial  hydronephrosis  in  a  kidney  with  double 
ureters,  of  which  one  was  defectively  developed,  is  described  by  Heller.* 
In  the  body  of  a  woman,  seventy-nine  years  old,  who  was  supposed  to 
have  a  large  ovarian  cyst,  and  who  died  of  croupous  pneumonia,  he  found 
a  large  sac  with  ttiin  widls  which  filled  nearly  the  wliole  alMkmien,  and 
contained  3400  c.c.  of  a  light  l>rown,  somewhat  turbid,  watery  fluid,  in 
which  were  albumin,  urates,  and  urea.  From  the  lowest  part  of  the  sac 
extended  a  tortuous  dilated  ureter,  whicli  terminated  blindly  at  the  lower 
part  of  the  bladder,  jnst  behind  the  point  where  the  ureter  arises.  On 
the  anterior  surface  of  the  lower  jiart  of  the  sac,  near  the  cecum,  was 
found  the  lower  half  of  the  right  kidney »  somewhat  flattened,  with  a 
slightly  dilated  pelvis  from  which  arose  a  ureter  wliieh  opened  in  the 
urinary  bladder  at  the  usual  point.  The  left  kidney  was  of  usual  size, 
hut  it  also  had  two  ureters  which  united  inunediately  before  their  en- 
trance into  the  bladder.  Although  there  was  no  history  in  this  case*  so 
that  it  was  impossible  to  learn  how  long  the  tnmor  had  existed,  Ifeller 
believes  that  in  the  absence  of  indications  of  inflammation  in  tlie  region 
of  the  closed  ureter  the  occlusion  and  hydronephrosis  in  this  ca,se  were 
of  fetal  origin, 

Hellert  has  also  observed  a  case  in  which  one  of  the  two  ureters  had 
been  closed  by  a  stricture  following  a  lesion  caused  by  the  passage  of  a 
stone.  This  occurred  in  an  insane  man,  sixty-nine  years  old,  who  died 
of  pulmonary  gangrene;  the  upper  half  of  the  right  kidney  was  clianged 
into  a  sac  as  large  as  a  fist,  and  filled  with  a  clear  serous  fluid.  On  the 
inside  was  a  layer  of  renal  tissue  4  mm.  in  thickness,  the  sac  passing 
downward  into  a  finger-like  projection  from  the  end  of  which  a  solid 
string  of  connective  tissue,  about  1  cm.  long,  i>a.ssed  to  the  upi»er  end 
of  the  open  ureter,  in  the  lower  end  of  which  was  an  oval  calculus  as 
large  as  a  pea.  The  lower  half  of  tlie  kidney  was  normal  in  api>earance, 
and  provided  with  its  own  ureter,  which  was  patent.  The  left  kidney 
was  healthy  and  had  only  one  ureter. 

The  literature  contains  as  yet  only  one  case  of  local  hydronephrosis 
with  double  ureter.  This  was  observed  by  Valter  (cpioted  by  Heller) 
in  a  man  thirty  years  old,  in  whom  there  were  double  ureters  on  both 
sides,  the  upf^er  half  of  the  right  kidney  Ixnng  changed  into  a  fairly  large 
sac,  the  corresponding  ureter  being  dilated.  How  the  obstruction  arose 
in  this  case  is  unknown, 

•  Deut,  Arch,  f.  klin,  Med.,  1869,  vol.  v,  p,  i2C7.  t  !bid.,  1870,  vol.  vj,  p.  ^27G, 
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If  there  are  no  double  ureters,  then  a  partial  hydronephrosis  may 
arise  as  tlie  result  of  an  ocThision  of  a  part  of  the  pelv^i^  or  of  a  siogk- 
caJyx;  thai  is  to  say,  the  obstruction  may  lie  above  the  ureters.  As  the 
pelvis  and  calices  are  comparatively  wide  canals,  obstruction  to  the 
passage  of  urine  through  theui  is  extremely  rare. 

So  far  as  I  kn«iw,  there  i.s  only  one  case  described  in  which  a  single 
calyx  was  occluded  (Raycr),  while  an  obstruction  in  the  renal  peKis 
itself  does  not  seem  to  be  mentioned  in  the  literature  at  all. 

In  his  large  atlas  Rayer  depicts  a  kidney  (PI.  XXV,  Figs.  1,  3»  3,  4) 
at  the  lower  part  of  which  there  is  a  thin-walled  sac  as  large  as  a  hen's 
vgg,  whicli  connnmiicates  with  the  pelvis  by  a  very  minute  opening. 
How  the  narrowing  arose  in  this  case  he  does  not  mention. 

x\n  instance  of  partial  hydronephrosis  in  which  the  obstruction  was 
situated  in  the  pelvis  itself  was  observed  in  the  hospital  here,  and  as  it  is 
of  interest  not  oidy  on  account  of  its  rarit>',  l>ut  also  lor  other  reasons, 
I  shall  describe  it  thoroughly: 

Eilvard  KnuclNea,  twenty  years  old,  faq>enier\*i  apprentice,  ciiine  of  a  hciiltby  fumlAy. 
(ind  was  ftlways  well  unlil  the  aummer  of  187^»  wli^n  there  appeared  severe  pAins  io  the 
idwlomen,  in  the  region  of  the  umbilicus,  and  diarrhea  which  eeaite<l  after  some  time,  while 
the  piiinn  rontinyii.  although  Icsneaed  in  severity.  One  or  two  morilhii  later  there  was 
noted  ft  fiuctuating  iunior  in  the  region  of  the  right  kidney,  as  large  us  an  oriiiige,  mid  sit- 
uated immediatelly  l>elow  the  right  IoIk*  of  Llie  liver. 

For  some  time  the  patient  was  under  the  eare  of  a  homeopath,  and  when  he  agviD 
came  imder  metlical  trejitment,  the  swelling  had  disappeared,  while  the  pain  eontinued  and 
was  espwiully  nutrked  when  he  walked  atjont,  and  at  this  time  the  right  lower  extremity 
became  flexed  toward  the  trunk*  anrl  effort-a  to  change  thi^j  position  caused  pain.  Jn  the 
course  of  tlie  next  two  weeks  the  swelling  in  the  region  of  the  kidney  began  and  increased 
steadily  in  size.  At  the  same  time  then^  appeareil  a  swelling  under  the  right  Poupart*si 
ligament,  and  a  little  later  a  swelling  «ppeart»d  also  in  the  region  of  the  right  great  tro- 
chanter, between  this  and  the  anterior  superior  iliac  spine.  Tlie  appetite  diminLdied,  the 
patient  became  much  emaciated,  and  on  the  sixteenth  of  December  he  was  admitted  to  the 
surgical  department  of  the  Koinmunehospital — chief  surgeon,  Dr.  Holmer»  to  whom  I  am 
grateful  for  permission  to  nsp  the  rtTord. 

The  patient  was  extremely  emaciated,  somewhat  febrile,  tongue  dry,  puke  9Q,  There 
was  slight  dullness  over  the  right  apex.  The  entire  right  luilf  of  the  abdomen  wa.^  the  seat 
of  a  Bwelling  which  was  dull  on  percussion,  and  which  clearly  consiatetl  of  two  welt*sep«* 
rated  parU,  an  upfK*r  and  a  lower.  The  upper  |*art  forined  a  rough,  somewhat  superficial, 
fluctuating  swelling,  w^hich  was  limited  al>ove  by  the  right  lol^e  of  the  liver;  on  the  left, 
by  the  linea  albti,  sl»  far  down  us  the  umbilicus,  the  lower  border  extending  from  tkis  point 
downward  and  outward  to  the  crest  ot  the  ilium,  the  lower  part  being  separated  by  a  dis- 
tinct, although  not  very  deep,  furrow.  The  lower  part  filled  the  entire  right  iliac  fossa. 
It  was  fluctuating,  and  had  no  distinct  communication  with  the  upper  part,  but  communi- 
cated with  fluctuating  swellings  in  the  trigonuin  subingutnate,  about  the  trochanter  major, 
and  on  the  posterior  surface  of  the  thigh*  The  thigh  was  strongly  flcxcii  at  the  hip.  ami 
fia«siv*e  movements  were  very  painful.  There  were  no  changesi  in  connection  with  the  spinal 
column.    Changt^s  of  position  by  the  patient  did  not  result  in  any  changes  in  the  swelling. 

Dr.  Holmer  puncturwl  the  upper  ptirt  with  I>ienliifoy's  syringe  from  behind,  and 
evacuated  iOCK)  c-c.  of  a  thin,  light  yellow^  clear  fluid. 

Chemic  analysli  of  this  fluid  in  the  physiologic  laboratory  of  the  I'niveraity  by  Df. 
Buntzen  gave  the  following  reault: 
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The  fluid  was  ligbt  yellow  and  clear,  becoming  slightly  opaque  on  standing  for  some 
time.  There  were  no  organic  elements  to  be  seen  mader  the  microscope.  Specific  gravity 
was  1007;  reaction^  neutral.  There  was  a  very  insignifiaint  quantity  of  albumin — tcxi 
small  to  t>e  determined.  The  fluid  caused  no  change  of  polarized  light.  No  sugar.  Urea 
waa  present  in  large  quantities,  and  was  demonstrated  under  the  microscope  as  crystals  of 
nitnite  and  oxalate  of  urea.  Uric  itcid  was  not  demonstrable.  There  were  present  atka- 
iinc  chlorids  and  phosphates  in  large  quantities,  and  only  tnices  of  sulphates. 

After  the  puncture  the  larger  swelling  collapiWMl  entirely,  and  the  abdomen  became 
•oft  and  natural  and  gave  a  clear  percussion-note.  The  tumors  of  the  iliac  fossa  and  the 
Ihigb,  on  the  other  hand,  continued  unchanged.  Five  days  later  puncture  in  tlie  iliac 
foasa  gave  exit  to  500  c.c.  of  foul-smelling  pus»  and  incision  in  the  thigh  also  gave  exit  to 
pua  of  the  same  kind.  In  the  course  of  the  following  days  the  patieut  failed  more  and  more, 
and  died  January  I,  1873.  The  diagnosis  waa  assumcil  to  be  right  hydronephrosis,  ab- 
aoeas  In  the  right  iliac  fossa,  congestion  abscess  in  the  right  tbigh. 

The  postmortem^  which  I  made  forty-eight  hours  after  death,  showed  the  following 
things: 

The  body  is  greatly  emaciated.  Only  slight  rigor.  In  the  upper  part  of  the  riglil 
thigh  are  Incisions  through  which  a  small  amount  of  gniyish  pus  is  running  out.  Heart  is 
normal.  In  both  lungs  are  a  number  of  small  infarcts,  recent  and  old*  and  a  few  small 
abscesses  near  the  surface.  No  fluid  in  the  (leriloneal  cavity,  the  lining  of  which  is  everj - 
where  smooth.  In  the  right  side  is  a  round,  flat»  fluctuating  swelling,  I  fl  cm.  long  and  14  cm. 
which  occupies  the  lumbar  region  below  tlie  liver,  as  well  as  the  upper  half  of  the 

foasa.  The  entire  surface  Lh  covered  by  peritoneum,  over  which  run  the  transverse 
Ion  and  a  part  of  tlie  duodenum.  Posteriorly,  the  swelling  is  adherent  to  the  right  kid- 
,  and  mseparably  connected  with  it.  Behind  tlie  peritoneum,  below  the  cecum,  is  an 
l^bseess  cavity  flUed  with  a  cheesj'  material,  from  which  leads  an  extension  into  the  right 
itemal  Oiac  muscle,  forming  an  abscess  occupying  the  whole  iliac  fossa,  and  extending 
the  tendon  of  the  iliopsoas  down  to  the  tnx^hanter  minor,  and  then  between  tlie 
quadratus  femoris  and  the  adductor  magnus  muscles  over  to  the  pi>t5tcrior  surface  of  the 
thigh,  and  then  dowTiwaril  (or  a  distance  along  the  sciatic  nerve,  llie  liver  is  normal. 
The  spleen  is  somewhat  large  and  friable.  The  intestinal  canal  is  everywhere  normal. 
except  in  the  lower  7  cm.  of  the  ileum  and  the  beginning  of  the  cecum,  in  which  the  muc^ms 
membrane  is  iiomewhat  pigmented,  irregular,  and  thick,  with  polypoid  outgrowths  from 
the  size  of  a  hempseed  to  that  of  a  pea.  The  left  kidney  and  its  ureter  are  normal.  Tlie 
bladder  coiitaina  a  small  amount  of  clear  urine,  and  its  lining  is  normal.  The  right  ureter 
extends  through  the  perityphlitic  abscess,  being  somewhat  narrowed  at  this  point,  but 
permits  the  passage  of  an  ordinary  sound.  By  pressure  on  the  kidney  urine  flows  without 
difficulty  through  the  ureter,  but  there  is  no  flow  of  any  kind  when  pressure  is  made  upon 
the  Urge  fluctuating  cysi.  The  ureter  is  somewhat  dilated  above  the  abscess.  The  pelvis 
b  dihited.  forming  a  sac  as  large  as  a  hen's  egg,  and  is  seen  to  belong  to  the  lower  kwn- 
Ihirds  of  the  kidney,  the  tissue  of  which  is  lightly  compressed,  the  papillte  t>eing  somewhat 
ttened,  the  pyramids  a  little  broader  and  shorter  than  usual,  while  the  cortical  substance 

normjil  thickness.     In  the  cortex  are  two  small  infarcts;  otherwise  the  tissue  is  healthy. 

The  upper  third  of  the  kidney  is  abs*'nt,  the  plact*  being  occupied  by  the  large  swelling 
which  is  a  thin-walled  unilocular  sac  as  large  as  a  diild'a  head,  and  contains  750  c.c.  of  a 
light  yellow,  clear  fluid.  On  the  posterior  wall  is  seen  the  puncture  made  during  life.  The 
part  of  the  sac  adjacent  to  the  kidney  communicutcs  with  the  pelvis  through  a  round 
opening  1  cm.  in  diameter.  This  opening  is  covered  by  a  valve  wbicli  is  5  cm.  wide  and 
l^^cm.  high,  which  hangs  over  the  o|>ening  like  an  eyelid,  and  occludes  it  when  the  sac  is 
with  fluid,  whereas  fluid  easily  enters  the  sac  from  the  pelvis,  as  the  movable  valve 

\y  opens  itself.  The  valve  is  semilunar,  an<l  is  formed  by  the  remains  of  the  wall 
ween  two  calices.     Similar  balf-mcHju-sJuified  trabeculaf  are  found  everywhere  in  tlit: 

the  waUs  ol  which  form  flattened  dilatations  varying  in  size  from  a  walnut  to  a  hen  .s 
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Here,  then*  we  find  an  ol>slruction  in  the  center  of  the  [lelvis  of  the 
kidney*  in  the  form  of  a  narrow  opening  wliicfi  is  eloscd  by  a  movable 
valve,  and  the  question  arises  how  this  obstruction  developed.     The 

I  answer  is  elosely  connected  with  the  development  of  hydrtj  nephrosis  in 
jgeneral,  and  on  this  aeconnt  I  wish  briefly  to  discuss  it. 
Dilatation  of  the  kidney  takes  place  in  the  following  way:  Tlie 
renal  pel\is  dilates  unifonnly  and  retains  in  general  its  original  form, 
tlie  walls  being,  however,  a  little  more  rounded,  while  the  calices  change 
their  shape  considerably,  as  the  renal  tissue  first  yields  to  the  pressure, 
so  that  the  fmpilUe  of  the  pyramids  first  become  flat,  later  somewhat 
concave,  while  the  mucous  me mb nine  and  fibrous  tissue  around  the 

> papilla;  do  not  yield  very  muclK  ('onsec|uently  the  calices  at  first  be- 
come ball  shai>ed,  and  appear  like  a  cluster  of  grapes,  with  thick  stems, 
about  the  pelvis.  As  the  pyramids  yield  to  the  pressure,  while  the  inter- 
vening columns  of  Bertioi  persist  longer,  the  single  cavities,  correspond- 
ing each  to  a  pyramid,  remain  separated  l\v  partitions  which  are  never 
^-absent,  even  when  the  dilatation  has  reached  the  highest  degree,  and 
^fevrliieh  are  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  Tfi€\se  folds  or  partitions  vary  very  much 
in  width,  which  de[)ends  upon  the  ditTereut  de|>lh  and  size  of  the  single 
calices,  and  in  the  case  in  hand  a  fold  of  this  sort  was  sufficiently  broad 

•to  cover  over  the  opening  l)elow  it. 
But  why  did  we  find  in  this  case  this  relatively  narrow  opening  be- 
tween the  sac  and  the  dilated  j>e!vis  below?  We  found  that  the  entrance 
to  the  eaJices  is  dilated  less  than  their  floor  and  walls.  It  lies  near  at 
hand  to  assume  that  the  same  may  he  the  case  at  the  entrances  from  the 
pehis  to  the  princifial  l>ranches.  It  is  exceedingly  probable  that  the 
two  principal  Ivranches  in  this  case  have  behaved  in  sucli  a  way  that 
the  upf>er  furnished  the  calitTs  of  the  cyst,  and  the  lower  the  calices  of 

■the  lower  two-thirds  of  the  kidney,  and  tliat  tlje  origin  of  the  upper 
branch  is  the  opening  covered  hj'  the  v^alve. 
The  development  of  the  hydronephrosis  may  be  sketched  as  follows: 
The  primary  lesion  is  inflammation  alxout  the  cecum.     From  the  history 
we  obsers'e  that  the  attacks  of  jiain  in  the  abdomen  were  older  than  the 

•origin  of  the  swelling,  as  there  liad  been  perityphlitis  and  diarrhea  two 
months  tiefore  swelling  was  noticed.     From  the  very  beginning  of  the 
'      perityphlitis  the  right  ureter  became  compressed  more  or  less,  thus  caus- 
ing a  moderate  degree  of  dilatation  of  the  |>elvis  and  of  both  principal 
^h>ranches.     At  this  time  the  wall  between  the  first  and  second  calyx  of  the 
^Blpper  branch,  the  valve  that  formed  later,  commenced  to  €*lose  the  angle 
^Bpf  division.     This  is  not  so  remarkable  when  one  considers  the  x-^a rial  ions 
^Hn  form  and  size  observed  in  the  single  calices,  as  well  as  the  moval>iIity 
^Pl>etween  the  single  parts  of  other  soft  organs  lying  in  the  abdominal 
cavity,  together  with  the  moval>Ie  intestines.     If  at  first  oidy  a  tempo- 
rary" closure  was  effec*ted,  then  conditions  are  present  for  a  greater  dilata- 
tion, and  the  valve,  by  falling  down  over  the  opening,  would  protect  this 
ist  pressure  which  otherwise  would  dilate  it.     In  favor  of  the  view 
closure  by  the  valve  in  the  beginning  of  the  developtuent  of  the 
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Here,  then,  we  find  an  ol)st ruction  in  the  renter  of  the  pelvis  of  tlie 
kitlney,  in  the  form  of  a  nsirrow  opi^ning  whicli  is  closed  by  a  niovai>te 
valve,  and  the  question  arises  how  this  *>hslru('ti()n  develof>ed.  The 
aiiiiwer  is  closely  connected  with  the  development  of  hydronephrosis  in 
general,  and  on  this  account  I  wish  briefly  to  discuss  it. 

Dilatation  of  the  kidney  takes  place    in   tlie   following  way:    The 

naJ  pelvis  dilates  uaifornily  and  retains  in  general  its  original  form, 
the  walls  being,  however,  a  little  more  rounded,  while  the  caliees  change 
their  shape  considerably,  as  the  renal  tissue  first  yields  to  the  pressure, 
so  that  the  papilhe  of  the  pyramids  first  become  fiat,  later  somewhat 

ncave.  while  the  mucous  memlirane  and  fii>rous  tissue  around  the 
apiihe  do  not  yield  very  mnch.  i'onscqucntly  the  caliees  at  first  be- 
come ball  shaiK?d,  and  appear  fike  a  cluster  of  grapes,  with  thick  stems, 
about  the  pelvis.  As  the  pyramids  yield  to  the  pressure,  while  the  inter- 
vening columns  of  Bertini  |>ersist  longer,  the  single  cavities,  corres|>ond- 

g  each  to  a  pyramid,  remain  separatefi  by  j>artitions  which  are  never 
Absent,  even  when  the  dilatation  has  reached  the  highest  degree,  and 
which  are  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  These  fohls  or  partitions  vary  very  much 
in  width,  which  depends  upon  the  ditfercid  dcfjth  and  size  of  the  single 
caliees,  and  in  the  case  in  hand  a  fold  of  this  sort  was  sufficiently  broad 
to  cover  over  the  oj>ening  lielow  it. 

I  But  why  did  we  find  in  this  case  this  relatively  narrow^  opening  be- 
tween the  sac  and  the  dilatcil  pelvis  below?  We  found  that  the  entrance 
to  the  caliees  is  dilated  less  than  their  fioor  and  walls,  it  lies  near  at 
hand  to  assume  that  the  same  may  he  the  case  at  the  entrances  from  the 
peh-is  to  the  princit>al  branches.  It  is  exceedingly  probable  that  the 
two  principal  branches  in  this  case  have  Iwhjived  in  such  a  way  that 
the  upper  furnished  the  caliees  of  the  cyst,  and  the  hnver  the  caliees  of 
the  lower  two-t!iirds  of  the  kidney,  and  that  the  origin  of  tlie  upper 
branch  is  the  of>ening  covered  by  the  valve. 

The  development  of  the  hydronej>hrosis  may  be  sketched  as  follows: 

The  primar>'  lesion  is  infiammation  abuut  the  cecum.     From  the  history 

ffre  observe  that  the  attacks  of  pain  in  the  alxlomen  were  oldiT  than  the 

rigin  of  the  swelling,  us  there  had  l)een  iierityphhtis  and  diarrhea  two 

ionths  l>efore  swelling  was  noticed.     From  the  very  l>eginniiig  of  the 

rityphlitis  the  right  ureter  became  compressed  more  or  less,  thus  caus- 
ing a  moderate  degree  uf  dihitatiun  (if  the  fielvis  and  of  both  principal 
branches.  At  this  time  the  wall  ivetwccn  the  first  and  scctmd  calyx  of  the 
upper  branch,  the  valve  that  formed  later,  commenced  to  close  the  angle 
of  division.  This  is  not  so  renuirkable  when  one  considers  the  variations 
in  form  and  size  oliserved  in  the  single  caliees,  as  well  as  the  movability 
between  the  single  parts  of  other  soft  organs  lying  in  the  abdominal 

vity,  together  with  the  nu»vable  intestines.     If  at  first  ordy  a  tempo- 

ry  closure  was  etfected,  then  conditions  are  present  for  a  greater  dihita- 

ion,  and  the  valve,  by  falling  down  over  the  o|>ening,  woidd  {>rotect  this 

against  pressure  which  otherwise  would  dilate  it.     In  favor  of  the  view 

that  closure  by  the  valve  in  the  beginning  of  the  development  of  the 
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Here,  then,  we  find  an  obstruction  in  the  center  of  the  pelvis  of  the 
kidney,  in  the  fonn  of  a  narrow  opening  which  is  closed  !)y  a  niovuble 
valv'e,  and  the  question  arises  how  this  obstruction  developtnJ.  The 
answer  is  ch>sely  connected  with  tjie  development  of  hydronephrosis  in 
general,  and  on  this  account  I  wish  briefly  to  discuiss  il. 

Dilatation  of  the  kidney  takes  phi.ce  in  the  following  way:  The 
reoai  pehis  dilates  uniformly  and  retains  in  general  its  original  form, 
the  walls  l>eing,  however,  a  little  more  rounded,  while  the  calices  change 
their  shape  considerably,  as  the  renal  tissue  first  fields  to  the  pressure, 
so  that  the  papilhe  of  the  pyramids  first  become  flat,  later  somewhat 
concave,  while  the  mucous  membrane  and  fibrous  tissue  around  the 
papilla;  do  not  yield  very  much.  Consequently  the  calices  at  first  be- 
come ball  shaped,  and  appear  like  a  cluster  of  grajjes,  with  thick  stems, 
about  the  pelvis.  As  the  pyramids  \ield  to  the  pressure,  while  the  inter- 
vening columns  of  Bertini  persist  longer,  the  single  cavities,  correspond- 
ing each  to  a  pyramid,  remain  separated  by  partitions  which  are  never 
absent*  ev^en  when  the  dilatation  has  reached  the  highest  degree,  and 
which  are  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  These  fohls  or  partitions  vary  very  much 
in  width,  which  def*emls  upon  the  difi'erent  depth  and  size  of  the  single 
ealic^es,  and  in  the  case  in  hand  a  fold  of  this  sort  was  sufficiently  broad 
to  c*over  over  the  ot>ening  below  it. 

But  why  did  we  find  in  this  case  this  relatively  narrow  opening  be- 
tween the  sac  and  the  dilated  peh*is  below?  We  found  that  the  entrance 
to  the  cahces  is  dilated  less  than  their  floor  and  walls.  It  lies  near  at 
hand  to  assume  that  the  same  may  be  the  case  at  the  entrances  from  the 
pelvis  to  the  principal  branches.  It  is  exceedingly  probable  that  the 
two  principal  branches  in  this  case  have  behaved  in  sucli  a  way  that 
the  upper  furnished  the  cahces  of  the  cyst,  and  the  lower  the  cahces  of 
the  lower  two-thirds  of  the  kidney,  and  that  the  origin  of  the  upper 
branch  h  the  opening  covered  by  the  valve. 

The  development  of  the  hydronephrosis  nuiy  be  sketched  as  follows: 
The  primary'  lesion  is  infiammatitm  aljout  the  cecum.  From  the  history 
we  observe  that  the  attacks  of  j>ain  in  the  abdomen  were  older  than  the 
origin  of  the  swelling,  as  there  had  been  perityphlitis  and  diarrhea  two 
months  before  swelling  was  noticed.  From  the  very  beginning  of  the 
perityphlitis  the  right  ureter  lKH*ame  compressed  more  or  less,  thus  caus- 
ing a  imxierate  degree  of  dilatation  of  the  [lelvis  and  of  both  |>rincipal 
branches.  At  this  time  the  wall  between  the  first  and  second  calyx  of  the 
upper  branch,  the  valve  that  formed  later,  commenced  to  close  the  angle 
of  division.  This  is  not  so  remarkable  when  one  considers  the  variations 
in  form  and  size  observed  in  the  single  calices,  as  well  as  the  movability 
between  the  single  parts  of  other  soft  organs  lying  in  the  ahdoiuinal 
cavity,  together  with  tlie  movable  intestines.  If  at  first  only  a  tempo- 
rary' clcsure  was  effected,  then  conditions  are  present  for  a  greater  dilata- 
tion* and  the  valve,  by  falling  down  over  the  opening,  would  protect  this 
against  pressure  which  otherwise  would  dilate  it.  In  favor  of  the  view^ 
that  closure  liy  the  valve  in  the  beginning  of  the  development  of  the 
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Here,  then,  we  fiiuJ  an  ohslruction  in  the  <:"enter  of  the  |>elvi?>  of  the 
kidney,  in  the  form  of  ii  narrow  opening  winch  is  closed  by  a  movable 
valve*  and  the  question  arises  how  this  obstrnetion  devek>ped.  The 
answer  is  closely  connected  with  the  development  of  hydronei>hrosis  in 
general,  and  on  this  account  I  wis))  briefly  to  discuss  it. 

Dilatation  of  the  kidney  takes  phice  in  the  foUowin^  way:  The 
renal  pelvis  dilates  uniformly  and  retains  in  general  its  original  form, 
the  walls  being,  however,  a  little  more  rounded,  while  the  ealices  change 
their  shape  considerably,  as  the  renal  tissue  first  \ields  to  the  pressure, 
so  that  the  papillie  of  the  pyramids  first  bec*ome  flat,  later  somewhat 
concave,  while  the  mucous  mend>rane  and  fibrous  tissue  around  the 
papillie  do  not  yield  very  mucli.  Consequently  the  ealices  at  first  be- 
eorae  ball  shaped,  and  appear  like  a  cluster  of  graj>es,  with  thick  stems, 
about  the  pelvis.  As  the  pyramids  yield  to  the  pressure,  while  the  inter- 
vening columns  of  Bertini  persist  longer,  the  single  cavities,  (correspond- 
ing each  to  a  pyramid,  renuiin  se(mrate*f  hy  partitions  which  are  never 
absent,  even  when  the  dilatation  has  reached  the  highest  degree,  and 
which  are  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  These  folds  or  partitions  vary  %*ery  much 
in  width,  whicli  t]ej>ends  upcm  the  different  depth  and  size  of  the  single 
ealices,  and  in  the  ease  in  hand  a  fold  of  this  sort  was  sufficiently  broad 
to  cover  over  the  opening  below  it. 

But  why  did  we  find  in  this  ease  this  relatively  narrow  opening  be- 
tween the  sac  and  the  dilate*!  fjclvis  fieh>w?  We  found  that  the  entrance 
to  the  ealices  is  dilated  less  than  their  fl(M>r  and  walls.  It  lies  near  at 
hand  to  assume  that  the  same  may  l>e  the  ease  at  the  entrances  from  the 
[leh-is  to  the  principal  branches.  It  is  exceedingly  probable  that  the 
two  principal  branches  in  this  ciise  have  behaved  in  such  a  way  that 
the  upper  furnished  the  ealices  of  the  cyst,  and  the  lower  the  ciilices  of 
the  lower  two-thirds  of  the  kidney,  and  that  the  origin  of  the  upper 
branch  is  the  opening  covered  by  the  valve. 

The  develojunent  of  the  hydrone|>hrosis  may  be  sketched  as  follows: 
The  primarj^  lesion  is  inflammation  iibout  the  cecum.  From  the  history 
we  observe  that  the  attacks  of  pain  in  the  abdomen  were  older  than  the 
origin  of  the  swetling,  as  there  had  been  perityphlitis  and  diarrhea  two 
months  before  swelling  was  noticed.  From  the  very  l>eginning  of  the 
perityphlitis  the  right  ureter  became  compressed  niort*or  less,  thus  caus- 
ing a  moderate  degree  of  ditatation  of  the  pelvis  and  of  both  principal 
branches.  At  this  time  the  wall  between  the  first  and  second  cal>^  of  the 
upj»er  branch,  the  valve  that  f^trnied  later,  conmiencetl  to  close  the  angle 
of  di%4sion.  This  is  not  so  remarkable  when  one  considers  the  variations 
in  form  and  size  observed  in  tlie  single  caliees,  as  well  as  the  movability 
between  the  single  parts  of  other  soft  organs  lying  in  the  abdominal 
cavity,  together  with  the  movable  intestines.  If  at  first  only  a  tempo- 
rary' closure  was  efTe<*ted,  tla-n  conditions  are  present  for  a  greater  dilata- 
tion, and  the  valve,  by  falling  down  over  the  opening*  wonhl  j>rotect  this 
against  pressure  which  otherwise  woukl  dilate  it.  In  favor  of  the  view 
that  cIcHure  t>y  the  valve  in  the  beginning  of  the  development  of  the 
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Here,  then,  we  find  an  obstruetion  in  the  center  of  the  pelvis  of  the 
kidney,  in  the  form  of  a  narrow  opening  which  is  closctJ  hy  a  movable 
valve,  and  the  question  arises  liow  this  €jbstruction  developed.  The 
answer  is  ck>sely  connected  with  the  development  of  hydronephrosis  in 
general  and  on  (his  account  I  wish  briefly  to  discuss  it. 

Dilatation  of  the  kidney  takes  place  in  the  following  way;  The 
renal  [)clvis  dilates  uniformly  and  retains  in  general  its  original  fornu 
the  walls  being,  however,  a  Httle  more  rounded,  while  the  calices  change 
their  shape  considerably,  as  the  renal  tissue  first  yields  to  the  pressure, 
so  that  the  papillir  of  the  pyramids  first  become  Hat,  later  somewhat 
concave,  while  the  mucous  membrane  and  fibrous  tissue  around  the 
papillas  do  not  yield  very  much.  Cunsetiuently  the  calices  at  first  Ix*- 
come  ball  shaped,  and  appear  like  a  cluster  of  grapes,  with  thick  stems, 
aliout  the  pelvis.  As  tfie  fjyramids  yield  to  the  [iressure,  while  the  inter- 
vening columns  of  Bertini  |>crsist  longer,  the  single  cavities,  correspond- 
ing  each  to  a  ()yramid,  remain  separati'd  by  [jartitions  which  are  never 
absent,  even  when  the  dilatation  Iuls  reached  the  highest  degree,  and 
which  ai*e  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  These  folds  or  jKirtitions  vary  very  much 
in  width,  which  de}>end.s  upon  the  ditfereut  depth  and  size  of  the  single 
calices,  and  in  the  case  in  hand  a  fold  of  this  sort  was  sufficiently  broad 
to  cover  over  the  oj^jening  Ijclow  it. 

But  why  did  we  find  in  this  case  this  relatively  narrow  opening  be- 
tween the  sac  and  the  <lilated  pelvis  i>elow?  We  found  that  the  c-ntrance 
to  the  calices  is  dilated  less  than  their  floor  and  walls.  It  lies  near  at 
hand  to  assume  that  the  same  may  be  the  ease  at  the  entrances  from  the 
pelvis  to  the  principal  brandies.  It  is  exceedingly  i>rol>able  that  the 
two  principal  l>ranclies  in  tfiis  ca.se  have  beluived  in  such  a  way  that 
the  upper  furnished  the  calices  of  the  cyst,  and  the  lower  the  calices  of 
the  lower  two-thirds  ol"  the  kitlney,  and  that  the  origin  of  the  upper 
branch  is  the  oj>ening  covered  by  the  valve. 

The  developmejit  of  the  hydronephrosis  may  l>e  sketched  as  follows: 
The  primary'  lesion  is  inflammiition  about  the  cecum.  From  the  history 
we  observe  that  the  attacks  of  pain  in  the  abdomen  were  older  than  the 
origin  of  the  swelling,  as  there  had  been  perityphlitis  and  diarrhea  two 
fuonths  before  swelling  was  noticed.  From  tlie  very  beginning  of  the 
peril\i>blitis  the  right  ureter  became  compressed  more  or  less,  thus  caus- 
ing a  mciderate  degree  of  dilatation  of  the  pelvis  and  of  both  princij>al 
branches.  At  this  time  the  wall  between  the  first  and  second  calyx  of  the 
upper  branch,  tfie  valve  that  formed  later,  commenced  to  close  the  angle 
of  division.  This  is  not  so  remarkable  when  one  considers  the  variations 
in  form  and  size  otiserved  in  the  single  calices,  as  well  as  the  movability 
tietween  the  single  parts  of  other  soft  organs  lying  in  the  abdominal 
cavity,  together  with  the  moval>le  intestines.  If  at  first  only  a  tempo- 
rary closure  was  effected,  then  conditions  are  present  for  a  greater  dilata- 
tion, and  the  valve,  by  falling  down  over  the  opening,  would  protect  this 
against  pressure  which  otherwise  would  dilate  it.  In  favor  of  the  view 
that  closure  liy  the  valve  in  the  beginning  of  the  development  of  the 
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Here*  then,  we  find  an  ol>st ruction  in  tlie  center  of  the  pelvis  of  the 
kidney,  in  the  furin  of  n  narrow  opening  wliich  is  closed  by  a  moviible 
valve»  and  the  question  arises  how  this  obstruction  developed.  The 
answer  is  closely  connected  with  the  development  of  hydronephrosis  in 
general,  and  on  tliis  account  I  wish  briefly  to  discuss  it. 

Dilatation  of  tlie  kidney  takes  place  in  the  following  way:  The 
renal  pehis  dilates  uniformity  and  retains  in  general  its  original  form, 
the  walls  being,  however,  a  little  more  roimded,  while  t!ie  ealiees  change 
their  shape  considerably,  as  the  renal  tissue  first  yields  to  the  pressure, 
so  that  the  papilla^  of  the  pyramids  first  become  flat,  later  sonie%vhat 
concave,  while  the  mucous  membrane  and  fibrous  tissue  around  the 
papillie  do  not  yield  very  much.  Consequently  the  calices  at  first  be- 
come ball  shaped,  and  appear  like  a  cluster  of  grapes,  with  thick  stems, 
about  the  pelvis.  As  the  p^Tamids  yield  to  the  [pressure,  wliile  the  inter- 
vening columns  of  Bertini  persist  longer,  the  single  cavities,  corrt\s]>ond- 
ing  each  to  a  pyramid,  remain  separated  by  partitions  which  are  never 
absent,  even  when  the  dilatation  has  reached  the  highest  degree,  and 
which  are  recognized  as  semilunar  valves  with  sharp  margins  surround- 
ing the  individual  dilatations.  These  folds  or  partitions  vary  very  much 
in  width,  wlacli  dcfjends  upon  the  dilFerent  depth  and  size  of  the  single 
ealiees,  and  in  the  case  in  hand  a  fold  of  this  sort  was  sufficiently  broad 
to  center  over  the  opening  below  it. 

But  why  did  we  find  in  this  case  this  relatively  narrow  opening  be- 
t  wee  n  t  he  sa  c  a  n  d  t  h  e  d  i  1  a  t  e*  1  ]  )c  1  vi  s  be  h  >  w  ?  We  f  f  j  u  n  d  t  li  a  1 1  h  e  en  t  r  a  nee 
to  the  calices  is  dilated  less  than  their  floor  and  walls.  It  lies  near  at 
hand  to  assume  that  the  same  may  Ik?  the  ease  at  the  entrances  from  the 
peKns  to  the  principal  branches.  It  is  exceedingly  probable  that  the 
two  principal  I > ranches  in  this  c*a.se  have  liehaved  in  such  a  way  that 
the  upper  furnished  the  calices  of  the  cyst,  and  the  lower  the  calices  of 
the  lower  two-thirds  of  the  kidney,  and  that  the  origin  of  the  upper 
branch  is  the  opening  co%  ered  by  the  valve. 

The  develofjment  of  the  hydronephrosis  nuiy  be  sketched  as  follows: 
The  primary  lesion  is  inflammati4>u  about  the  cecum.  From  the  history 
we  observe  that  the  attacks  c»f  pain  in  tlie  ahdouien  were  older  than  the 
origin  of  the  swelling,  as  there  had  been  perityp)hlitis  and  diarrhea  two 
months  before  swelling  was  noticed.  From  the  verj^  beginning  of  the 
I>erityphlitis  the  right  ureter  became  conipressed  more  or  less,  thus  caus- 
ing a  moderate  degree  of  dilatation  ot  the  pelvis  and  of  both  iirincipal 
branches.  At  this  time  Hie  wall  bet  ween  the  first  and  second  calyx  of  the 
upper  branchy  the  valve  that  formed  later,  commenced  to  close  the  angle 
of  diXTsion.  This  is  not  so  remarkable  when  one  considers  the  variations 
in  form  and  size  obser%^ed  in  the  single  calices,  as  well  as  the  movability 
between  the  single  parts  of  other  soft  organs  lying  in  the  abdominal 
cavity*  together  with  Hie  movable  intestines.  If  at  first  only  a  tempo- 
rary closure  wjls  effected,  then  conditions  are  present  for  a  greater  dilata- 
tion, and  the  valve,  by  falling  down  over  the  ojiening,  would  prefect  this 
against  pressure  which  otherwise  would  dilate  it.  In  favor  of  the  view 
that  closure  liy  the  valve  in  the  beginning  of  the  dcvelopmeut  of  the 
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hydronephrosis  would  give  way,  we  have  the  fact  that  the  swelling  in 
the  fall  of  1872,  when  it  had  reached  the  size  of  an  orange,  disappeared, 
to  reappear  again  somewhat  later  and  increase  in  size.  At  this  time  it 
would  seem  that,  through  some  movement  of  the  kidney,  the  valve  failed 
to  close  the  opening,  and  the  urine  was  allowed  to  evacuate  itself. 
Whether  an  evacuation  of  this  sort  took  place  at  other  times,  and 
whether  there  at  the  same  time  was  a  sudden  increase  in  the  amount  of 
urine  passed,  we  do  not  know,  because  the  patient  now  lived  at  home 
and  was  not  subject  to  the  close  and  regular  observation  which  is  possible 
only  in  a  hospital. 

In  addition  to  this  peculiar  and  interesting  development  of  an  ob- 
struction in  the  pelvis  of  the  kidney  I  wish  to  emphasize  also  another 
point  in  this  case  which  is  of  no  less  interest. 

Information  is  given  as  to  the  time  which  is  necessary  for  a  hydro- 
nephrosis of  this  sort  to  develop.  Outside  of  the  few  cases  of  hydro- 
nephrosis in  new-born  children,  in  which  the  period  of  fetal  life  was 
suflScient  for  the  development,  but  in  which  the  dilatation  was  not  very 
considerable  (Moreau,  Rayer)  and  did  not  lead  to  complete  atrophy  of 
the  kidney  tissue,  and  confining  the  attention  to  the  cases  of  hydroneph- 
rosis described  in  adults,  we  find  that  the  swelling  always  existed  for 
several  years,  being  often  stationary  for  years,  and  the  impression  results 
that  the  development  proceeds  very  slowly.  It  is  consequently  note- 
worthy that  in  this  case  the  hydronephrosis  could  be  followed  in  its 
development,  and  it  is  remarkable  that,  in  the  course  of  half  a  year,  it 
could  reach  a  swelling  as  large  as  a  child's  head,  and  with  the  same  com- 
plete atrophy  of  the  renal  tissue  and  the  same  increased  thickness  of  the 
capsule  which  are  found  in  instances  several  years  old. 
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Preface 

It  is  the  purpose  of  this  dissertation,  the  material  for  which  I  have 
gathered,  for  the  most  part,  in  the  postmortem  room  of  the  Kommune- 
hospital,  to  treat  of  cancer  of  the  stomach  from  a  pathologico-anatomic 
point  of  view  exclusively.  An  equally  extensive  consideration  of  this 
subject  from  all  points  of  view  would  require  a  much  greater  material 
than  that  which  has  been  at  my  disposal.  Consequently,  I  have  omitted 
or  considered  but  briefly  certain  aspects  upon  which  the  material  at 
hand  did  not  throw  any  light,  and  especially  those  aspects  which  require 
for  elucidation  statistics,  as,  for  instance,  the  influence  of  sex,  age,  etc. 
On  the  other  hand,  I  have  been  able  to  conduct  more  thorough  investiga- 
tions especially  with  regard  to  the  structure  and  development  of  the 

*  Thesis  accepted  by  the  faculty  of  the  University  of  Copenhagen  for  the  Degree  of 
Doctor  of  Medicine,  1874.     (Translated  from  the  Danish  by  Dr.  D.  J.  Glomset.) 
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individual  foniks  of  cancer  of  the  stomach  and  of  its  extension  into  neig 
boring  organs.  On  account  of  pecuniary  reasons  I  have  been  compelled 
to  use  only  a  ver\'  small  numljer  of  the  illustrations  prepared  in  the 
course  of  this  investigation.  In  order  to  save  space  I  have  included  only 
the  essential  points  in  the  ixjst  mortem  reports  of  each  case,  and  only  a 
few  reports  are  printed  in  full,  mostly  as  examples. 

The  advice  and  suggestions  of  Professor  Dr.  med.  Reisz  have  lieen  of 
great  assistance  to  me  during  the  course  of  this  work,  and  I  ask  him  to 
accept  my  thanks  not  only  for  his  help,  but  also  for  his  constant  good- will. 


Historic  Introduction 

Without  doubt  cancer  of  the  stomach  existed  in  the  earliest  his- 
toric times  as  a  common  ailment  of  man.  That  a  disea-se  of  such  a  sad 
and  serious  nature  early  attracted  the  attention  of  physicians  is  easily 
understoott.  But  since  the  tumor  existed  in  an  organ  not  accessible 
from  the  exterior,  recoguitioTi  was  impossible  during  older  times,  when 
autopsies  were  cither  utterly  unknown  or  so  rare  that  normal  anatomy 
only  could  profit  from  them.  Hence  Hippocrates  knew  nothing  of 
cancer  of  the  stomach.  It  is,  therefore,  not  strictly  correct  to  assume 
with  Rene  Pros*  that  Hippocratesf  describes  cancer  of  the  stomach  under 
^* fXiXatva/'  To  t>e  sure,  a  number  of  the  cases  described  under  this 
term  must  have  had  cancer  because  of  the  symptoms,  viz.,  weakness. 
emaciation,  and  vomiting  of  food  and  bile,  and  sometimes  of  a  black  fluid* 
often  associated  with  a  feeling  of  weight  in  the  alxlomen,  but  these 
symptoms  are  also  the  symptoms  of  other  chronic  troubles  in  the  stom- 
ach, as  ulcer,  chronic  catarrh,  etc.,  and  the  one  t^-pical  sign  of  cancer  of 
the  stomach — a  palpatile  tumor  in  the  cardiac  or  epigajstric  regions — ms 
unknown  to  IlijipixTates. 

Cancer  of  the  stomach  was  apparently  recognized  by  Galen, {  for  he 
writes  that  a  **tul>erculum  carnosum**  might  prevent  food  from  passing 
through  the  pylorus  and  thereby  gi\'e  rise  to  nausea  and  vomiting.  He 
does  not,  however,  consider  this  tumor  a  malignant  growth,  since  in  his 
volume  on  Organic  Diseases,!  under  **de  tumoribus  praeter  naturam,"* 
he  fails  to  mention  the  stomach.  Neitlier  does  he  connect  it  with  me- 
lena,  the  cause  of  which  both  he  and  HipjRiiTates  see  in  black  bile 
(atrabilis).  Consequently  neither  Hippoi-rates  nor  Galen  had  any 
definite  ideas  of  cancer  of  the  stomach. 

The  Arabian  physicians]|  mention  outgrowths  in  the  stomach,  but 
they  evidently  obtained  their  knowledge  from  the  Greeks,  and  not  from 
dissections,  since  their  religion  forbade  any  mutilation  of  the  dead.*"* 

In  the  long  period  from  Cialen  (1:11^201  a.  d  j  to  the  sixteenth  century 
practically  no  progress  was  made.     But  in  the  sixteenth  century  autop- 

•  Recherrli,  iiouv.  sur  In  imlurc  ft  traitcincnt  du  cancer  t!<?  resloninc.  Paris,  I8i8. 
t  Hippocnite*:  I>e  morbis,  edit,  E.  Littr^,  1861,  viii,  pp.  lU,  113,  115.    Utfil  wi-ffn*. 
i  Galeiil:  Ojkth.  rdit.  Kahn,  vol.  vJi.  p.  'ilS.  §  Loc.  cif,,  vol.  viii,  p.  706. 

II  Rene  Fnis»  p.  3,     Mor|?a^*ni:  De  setliles  el  causis  mortwjruin,  1761,  Episl.  xxi%^  17. 
•*  Fon*U*r:   Hmulbuuh  div  pntliol.,  Anat,,  1805,  vol,  i»  p.  2i. 
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sies  became  more  common.  Yet  the  interest,  of  course,  centered  around 
normal  anatomy,  and  it  is  in  the  year-books  of  anatomy  that  the  names 
of  the  great  men  of  that  day,  as  Vesalius  (1543),  Fallopia,  Eustacchio, 
etc.,  are  found.  This  closer  study  of  anatomy  led  to  the  finding  of 
pathologic  changes,  and  these  in  turn  stimulated  to  research  in  patho- 
logic anatomy. 

In  the  seventeenth  century  clinical  histories,  accompanied  with 
autopsy  records,  appear  both  in  systematic  handbooks  and  in  mono- 
graphs on  individual  diseases.  But  the  symptomatic  conception  of 
diseases  still  predominated,  so  that  the  pathologic  observations  associated 
^ith  the  symptoms  were  not  used  as  a  foundation  for  the  classification 
of  diseases — at  any  rate,  not  to  the  extent  they  should  have  been  used 
and  were  used  in  the  eighteenth  century. 

Among  writers  of  the  seventeenth  century  I  \vnsh  to  mention  only  our 
famous  countryman,  Thomas^  Bartholin,  because  Plauquet*  and  Frankf 
mention  him  as  having  made  the  earliest  or  one  of  the  earliest  observa- 
tions on  cancer  of  the  stomach.  This,  however,  is  not  strictly  correct, 
for  both  Plauquet  and  Frank  refer  to  one  of  Bartholin's  histories,  "Tophi 
in  Animalium  Ventriculus."t  But  in  this  Bartholin  simply  describes 
the  well-known  spheric  conglomerations  of  hair  found  in  the  stomach  of 
horses,  cattle,  and  sheep.  These,  of  course,  have  absolutely  no  relation 
to  cancer  of  the  stomach. 

During  the  eighteenth  centurj'  the  anatomic  investigations  began  to 
affect  the  theoretic  classification  of  disease  according  to  symptoms. 
The  famous  work  of  Morgagni,  **De  sedibus  et  causis  morborum  per 
anatomen  indagatis,'*  is  the  foundation  of  pathologic  anatomy,  and  its 
importance  for  the  recognition  and  understanding  of  diseases. 

In  epistles  XXIX  and  XXX  of  this  work  is  found  a  complete  and 
well-written  clinical  record  of  carcinoma  of  the  stomach,  accompanied 
by  full  pathologic  descriptions,  the  pathologic  data  having  been  obtained 
partly  by  Morgagni  and  partly  by  his  great  teacher,  Valsalva.  Mor- 
gagni describes  both  the  scirrhous  (Ventriculus  erat  in  pylore  callosus) 
and  the  softer  forms. 

Numerous  clear  descriptions  of  carcinoma  of  the  stomach  and  of  its 
accompanying  symptom-complex  were  produced  during  this  century, 
both  in  systematic  text-books  and  in  monographs  dealing  with  diseases 
of  the  abdomen  and  of  the  stomach.  Cancer  is  designated  as  scirrhus, 
steatoma,  tumor,  ulcus,  ulcus  cancrosum,  and  the  like.  In  the  journals 
are  found  reports  of  observations  on  cancer  made  by  Danish  writers. 
Thus  Sibbem§  describes  a  case  in  which  the  stomach  had  contracted  to 
such  a  degree  that  it  barely  held  half  an  ounce  of  fluid.  Berger||  men- 
tions a  scirrhous  stenosis  of  the  pylorus,  and  F.  L.  Bang**  reports  the 

*  Utteratura  medica,  1809,  vol.  iv,  p.  308.  f  Praxis  medica.  1835,  vol.  i,  p.  652. 

{  Historiar.  Anat.  rar.  Cent.  II,  Hist.  XXI. 

§  Einige  anatomische  Beobachtungen  in  Mcd.-Chir.  Bibliothek,  von  Job.  Clem  Tode, 
1776,  vol.  iii,  p.  193. 

II  Acta.  See.  med.  Hauniensis,  1777,  vol.  i,  p.  61. 
**  Acta.  See.  med.  Hauniensb,  vol.  i,  p.  274;  vol.  iii,  p.  87. 
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case  of  n  man,  sixty  years  old,  who  had  suffered  from  gastralgia,  vomit- 
ing, etc.,  for  over  half  a  year;  palpation  revealed  a  tumor  the  si^e  of  a 
fist  over  the  cardia;  the  autopsy  showed  a  cartilaginous  tumor  as  lar|:e 
as  a  child's  head  in  the  right  half  of  the  stomach.  He  also  mentions  the 
case  of  a  man*  thirty-two  years  of  age,  who  suffered  from  gastralgia  and 
vomiting  for  two  years.  Postmortem  exaiujuation  showed  the  pylorus 
re<]uced  to  a  cartilaginous  mass  as  thick  as  a  finger.  At  thi.n  time  the 
disease  was  neither  diagnoscti  nor  recognized  as  cancer.  Anything  like  a 
knowledge  of  the  origin,  structure,  and  development  was  impossihle  at 
that  s t  a  ge  <  >f  t  h  e  sc i  e nr  e  of  a  n  a  t  oi  n  y .  II  o we\  er ,  t  h  e  a  m ce  p  t  i  on  o f  m i  nor 
p a t f  1  o li>gic  d i ff ere nees  was  d e velopetl  t o  such  a n  ex t en t  that  Ila i  1  li e , *  who 
wrote  the  first  systematic  anatomy  in  17!>Ji,  distinguished  t>ctween  round 
ulcer  and  cancer. 

The  next  ad\'nncc  was  made  possihie  by  Bichat,t  who  created  general 
anatomy,  the  doctrine  concerning  the  individual  tissues  of  which  the 
organs  are  made  up.  By  this  a  new^  fiehl  of  investigation  Wiis  opened  also 
with  respect  to  carcinoma  of  the  stouiach.  It  hccaim*  net*essary  to  in- 
vestigate in  which  of  the  tissues  of  the  stomach  cancer  develops,  of  what 
tissue  it  consisted,  and  how  these  tissues  were  relate*!  to  its  surroundings. 

Up  to  about  1840  the  knife  was  used  more  than  tlie  microscope  for 
examination  of  tissues.  In  one  of  the  most  famous  monographs  from 
this  time  Rene  PrnsJ  gives  accurate  measurements  of  the  increased 
thickness  of  the  various  layers,  serosa,  nmscularis,  etc. 

It  was  observed  thai  the  various  layers  became  inseparable,  and  the 
frequently  considerable  increase  in  thickness  of  the  museularis  and  the 
submycosa  led  to  the  belief  that  these  were  the  source  of  the  cancer 
(Prus,  Bailiie),  Increased  tliickness  of  the  nnicosa  with  (ligmentation 
was  also  noted  (I)ejacr,  Prus),  and  even  thickening  of  the  vagus  was  seco 
in  the  region  of  the  cardia  in  some  cases  (Cruveilhier,  Prus). 

The  microscope  was  sehlom  used  to  study  the  structure  of  the  car- 
cinoma. The  otiservers  were  usually  satisfied  to  record  what  they 
could  see  with  the  uakctl  eye.  The  princifial  varieties  of  cancer  known 
at  this  time  was  the  scirrhous,  the  encephaloid  fl^cnnec§),  and  the 
colloid  carcinoma  (()tto||).  The  numerous  sul>varieties  of  these  grew 
out  of  extcrmil  differences  of  color,  consistence,  and  similarities  to 
organs  and  even  |dants.  Thus  under  encephaloid  cancer  the  followin^r 
va  r  i  e  t  i  es  we  re  <i  esc  r  i  1  >ed :  P  u  n  gu  s  h  em  a  t  oi  d  cs  ( H  ey ) ,  ca  1 1  ed  so  t)ec  a  use  of 
its  abundant  blood-supply,  mastoid  or  mammary  sarcoma  (Abernethy), 
spleen-like  tumor  of  the  nmcous  membrane  (Monroe),  nephroid  tumor 
(Recamicr),  etc.  The  former  varieties  of  scirrhous  c^arcinoma  were 
descrihe<l  as  chondroid  anti  nephroid,  solanoid  Uike  a  bisected  potato), 
napiform  (like  a  cut  lurni|j),  "|jancreatic  sarcoma**  (Al>ernethy),  etc, 

•  Morbiti  Anatimiy  of  J5ome  uf  the  Moat  Itnportanl  Parts  of  Htitntiti  Body,  Lomloiu 
17i)3,  p.  S7. 

t  Amt.  gen.,  Paris,  1801. 

t  Itetherches nouvf lies  la  mittire  vi  1e  Iniitrment  de  cancor  df  rpstomac,  pArit,  IMS, 

iTniit^  d*AiiM-ijltAtinti  rneitijap.  1837.  vo\.  \l  p.  ^5^. 

tl  Seltetic  BeobuchtiJiigfii  zur  Amit..  Phy^iiu^,  iind  l^iiihnL,  Hrrslnu.  1816 
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The  theories  held  regarding  the  development  of  carcinoma  were  not 
based  on  anatomic  observations.  Laennec  considered  cancer  to  be 
made  up  of  a  substance  foreign  to  the  body,  and  existing  as  a  parasite 
which  lived  a  more  or  less  independent  life,  consisting  of  two  stages — the 
crude  stage  and  the  stage  of  softening.  Chardel  *  held  that  the  lymph 
escaped  into  the  wall  of  the  stomach  and  formed  carcinomatous  grow  ths. 
Broussais,t  who  originated  the  antiphlogistic  treatment,  looked  upon 
cancer  as  a  subinflammation  of  the  lymph-vessels,  the  exciting  cause  of 
which  was  in  the  nervous  system  and  in  the  blood-vessels— in  the  nerves 
in  so  far  as  they  act  on  the  blood-vessels,  and  in  the  blood-vessels  because 
they  are  the  seat  of  the  inflammation  which  always  precedes  and  causes 
the  cancer.  When  chronic  gastritis  was  not  treated  right,  scirrhous  car- 
cinoma developed,  because  the  time  of  the  year,  the  climate,  and  the 
individual's  constitution  predispose  to  this,  and  persons  with  lymphatic 
temperament,  in  whom  the  lymph-vessels  are  irritable,  are  most  pre- 
disposed to  carcinoma.  As  soon  as  scirrhous  carcinoma  developed,  the 
tissues  became  destroyed  and  the  disease  incurable.  He  also  gives  a 
fairly  good  account  of  the  symptoms  and  the  diagnosis,  and  emphasizes 
the  palpable  tumor  present  in  cancer  of  the  fundus  and  pylorus,  but  not 
of  the  cardia. 

BenechJ  believes  that  chronic  catarrh  of  the  stomach  often  leads  to 
cancer,  but  emphasizes  that  hereditary  predisposition  plays  an  important 
part. 

The  great  difficulty  of  recognizing  cancer  of  the  stomach  at  that  time 
was  felt  by  Prus,  who  believed  that  neither  the  scirrhous  nor  the  enceph- 
aloid  form  had  a  distinct  structure,  not  being  different  from  that  found 
in  "tumor  albus"  at  the  joints.  He  believed  that  both  the  blood-vessels 
and  the  lymphatics  played  a  part  in  the  development  of  cancer,  but  that 
the  tissues  themselves  are  changed  to  carcinoma. 

Andral§  failed  to  find  any  special  difference  between  the  scirrhous 
tumors  of  the  stomach  and  the  thickened  mucosa  of  chronic  inflammation 
of  the  rectum  in  chronic  diarrhea.  He,  therefore,  considered  this  type 
of  carcinoma  as  a  benign  hypertrophy.  He  does,  however,  give  a  good 
description  of  the  symptouLs. 

Cruveilhierjl  first  believed  that  carcinoma  originated  in  the  connective 
tissue,  but  in  his  great  atlas  (1832-40)  he  gives  excellent  observations 
and  pictures  of  the  three  types  of  cancer  of  the  stomach — scirrhous, 
medullary,  and  alveolar.  He  has  changed  his  views  about  the  origin  of 
the  tumors,  which  he  traced  to  the  venous  capillaries,  since  he  had  ob- 
served masses  of  cancerous  tissue  extending  into  the  large  veins.  His 
ideas  were  not  based  on  microscopic  observation,  hence  are  merely 
hypothetic. 

•  Monographie  des  degenerat.  squirrheuses  de  rcstomac,  Paris,  1804. 

t  Phlegmasies  chroniques,  18«,  p.  2«. 

X  Trait6  des  cancers  de  Tcstomac,  Paris,  1829. 

§  Precis  d*aiiat.  pathologique,  Paris,  1829. 

II  Nouvelle  Bibliotheque  medicale,  1827. 
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Hope*  was  the  first  to  suggest  that  a  majority  of  cancers  originate 
in  the  mucosa,  and  usually  extend  down  into  the  submucosa;  others 
originate  here.  The  effect  of  the  cancer  is  often  only  a  simple  hyper- 
trophy of  the  mucosa;  at  other  times  soft  cancerous  tumors  form. 

Two  cases  of  scirrhous  cancer  of  the  stomach  are  given  by  Aber- 
crombie,t  with  a  fairly  good  description  of  the  symptoms. 

Frank  wrote  a  description  of  carcinoma  of  the  stomach  from  the 
cases  given  in  the  literature  up  to  his  time,  but  he  does  not  cite  any  new 
cases  or  observations. 

In  the  Danish  literature  from  this  period  I  find  only  one  case.  Bangt 
describes  a  man,  sixty  years  old,  who  for  nine  months  had  suffered  from 
vomiting,  gastralgia,  and  was  very  emaciated.  There  was  found  a 
cancer  occupying  the  entire  inner  surface  of  the  lesser  curvature. 

During  this  period,  then,  the  symptoms,  diagnosis,  complications, 
and  the  external  form  of  cancer  of  the  stomach  were  pretty  well  known, 
but  the  real  structure  and  the  mode  of  extension  were  wholly  unknown, 
since  microscopic  study  was  neglected.  So  far  as  the  stomach  goes, 
three  types  of  carcinoma,  the  scirrhous,  the  encephaloid,  and  the  alveolar, 
were  known,  but  encephaloid  carcinoma  was  not  distinguished  from  that 
of  a  granuloma  (Prus) ;  nor  was  any  difference  known  between  scirrhous 
carcinoma  and  the  ordinary  connective  tissue  (Andral). 

The  next  great  advance  with  respect  to  carcinoma  of  the  stomach  was 
made  when  the  microscopic  examination  of  cancerous  tissue  began  to  be 
carried  out;  this  was  a  general  advance,  including  all  tumors,  and  was 
initiated  by  Joh.  Mtiller§  in  1838  in  his  famous  work  on  tumors.  He 
taught  that  what  Bichat  believed  about  the  body  was  also  true  concern- 
ing the  tumors;  in  other  words,  he  laid  the  foundation  for  the  histology 
of  tumors. 

From  now  on  the  pathologic  anatomy  of  carcinoma  of  the  stomach 
developed  in  two  directions — histologic  and  anatomic. 

It  is  not  possible  to  show  an  independent  development  in  the  histology 
of  canc*er  of  the  stomach,  since  it  is  practically  identical  with  cancer  in 
general.  On  the  other  hand,  to  enter  into  a  historic  presentation  of  the 
growth  of  our  knowledge  about  cancer  as  it  developed  since  MUiler's 
time  would  carry  nie  far  beyond  the  scope  of  this  monograph.  Hence  I 
shall  only  briefly  refer  to  the  main  points  in  connection  with  the  various 
forms  that  occur  in  the  stomach  when  these  are  under  discussion. 

The  anatomic  descriptions  begun  by  Louis,  Andral,  Prus,  and  others 
were  carried  farther  l)y  Cruveilliier,  Rokitansky,  Dittrich,  and  many 
more.  lieside  hand-books  and  text-books  on  pathologic  anatomy 
autopsy  records  from  the  larger  pathologic  institutes,  e,  ^.,  from  Prague* 
have  contributed  greatly  to  our  knowledge  of  cancer  of  the  stomach^ 
The  individual  articles  on  this  subject  will  be  referred  to  as  we  go  on-^ 
since  a  collected  account  of  them  would  be  tiresome  and  without  interest- — • 

*  Principles  and  Illustrations  of  Morbid  Anatomy,  London,  1834. 

t  Diseases  of  the  Stomach.  Edinburgh.  1830.  J  Bibliotek  for  Lttger,  18«9.  p.  6 ■ 

§  Ueber  den  feineren  Bau  und  die  Formen  der  krankhaften  GeschwUlste,  Berlin,  1838 — -^ 
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Occurrence  and  Frequency 

Primary  carcinoma  occurs  most  frequently  in  the  stomach.  Differ- 
ent writers  give  somewhat  variable  percentages  of  its  occurrence.  Thus, 
the  lowest  comes  from  Tanchou*  who,  in  9118  cases,  found  cancer  of  the 
stomach  in  2308  instances — about  25  per  cent.  Herrick  and  Poppf 
found  cancer  of  the  stomach  as  frequent  as  28  per  cent.  Higher  figures 
are  those  from  the  pathologic  institute  in  Prague.  Willigkt  found  car- 
cinoma of  the  stomach  169  times  in  477  cases  of  cancer,  or  about  35  per 
cent.  Halla,  Dittrich,  and  Wrany§  put  the  frequency  of  cancer  of  the 
stomach  as  89  per  cent.,  and  the  latest  report  by  Eppinger||  puts  the 
percentage  still  higher,  namely,  42.5  per  cent.  Marc  d'Espine**  found 
the  stomach  involved  in  44  per  cent,  of  471  cases  of  cancer  collected  in 
Genf,  Switzerland.  From  S'orway  Kjerft  reports  908  cases  of  cancer, 
471  of  which,  or  47.8  per  cent.,  occurred  in  the  stomach.  Among  the 
autopsies  of  the  Kommunehospital  during  1870-72  there  occiu'red  71 
ca^es  of  carcinoma,  and  19  of  these  were  situated  in  the  stomach,  giving 
a  percentage  of  26  per  cent.  My  only  reason  for  adding  my  own  small 
series  here  is  that  the  percentage  corresponds  to  that  given  by  others.  It 
is  plain  from  these  figures  that  nearly  half  of  all  cancers  occur  in  the 
stomach. 

Cancer  of  this  organ  is  nearly  always  primary;  secondary  cancers  are 
rare. 

Dittrich  dissents  from  this,  for  9  of  his  160  cases  are  reported  as 
secondary  growths.  However,  his  descriptions  of  these  are  so  brief 
that  criticism  is  impossible,  though  several  of  them  may  be  challenged. 
Still,  metastatic  tumors  through  the  blood  have  been  observed  in  the 
stomach.  Thus  DittrichJt  reports  three  undisputed  cases.  The  first  of 
these  occurred  in  a  fifty-three-year-old  man  who  had  a  primary  tumor  in 
the  foot.  At  autopsy  secondary  growths  were  found  in  the  stomach, 
lungs,  pleura,  and  kidneys.  The  second  case  occurred  in  a  barber,  sixty 
years  of  age,  who  had  a  scirrhous  cancer  removed  from  his  right  mam- 
mary gland  a  half  year  before  his  death.  After  death  medullary  car- 
cinomatous growths  were  found  in  the  cardia,  dura  mater,  brain,  lungs, 
Kver,  and  kidney.  Finally,  he  mentions  a  woman,  forty-eight  years  old, 
who  suffered  from  multiple  melanotic  carcinoma  in  which  several  malig- 
nant nodules  were  found  in  the  stomach.  I§§  observ^ed  a  secondary  node 
in  the  stomach  of  a  woman,  forty-nine  years  of  age,  who  died  from  general 
melanotic  sarcoma.     Cohnheim,||||  too,  found  14  flat,  white,  and  smooth 

•  Von  Lebert:  Traits  practique  des  maladies  cancereuses,  Paris,  1851,  p.  517. 

t  Walshe:  Nature  and  Treatment  of  Cancer,  Ix>ndon,  1846,  p.  478. 

}  Prag.  Vicrteljahreaschr.,  1856.  §  Ihid.,  1844,  1845,  1846,  1847,  1867,  1868. 

;|  Ibid,,  1872.  **  Lebert,  ride  supra. 

ft  "CK'ereigt  over  Udbredning  of  de  Kriiftagtige  Sygdomme  i  Norge.,**  Norsk  Magasin 
for  Ii&ge\'idensk.,  1870,  vol.  xxiv,  p.  !241. 

Xt  " Die  krebsige  Entartung  des  Magens  vom  patli.-anat.  Standpunkte  au.s geschildcrt,'* 
Prag.  Vierteljahresschr.,  1848,  vol.  i,  p.  24. 

f§  "Beretning  am  422  Sectioner,"  Nord.  med.  Arkiv,  1873,  vol.  v. 
!ll|  Vipchow's  Jahresbericht,  1867,  p.  294. 
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filtrated  with  a  flat,  soft,  grayish  gro^'th  for  a  radius  of  2  cm.     In  the 

second  case  ati  ulcerated  cyHndric  epithehoma,  nieasuring  7  cm.  in 
diameter,  was  located  on  the  posterior  w^all  of  the  pars  pylorica.  The 
edge  of  the  ulcer  consisted  of  the  infiltrated  muscnlaris  and  submucosa. 
This  infiltration  extended  about  1  cm.  into  the  duodenum.  In  the  third 
ca^e  a  flat,  idcorated  inednlhiry  carcinoma,  7  cm.  in  diameter,  was  located 
on  the  lower  part  of  the  anterior  wall  of  the  pylorus.  At  the  edge  of  this 
tumor  were  found  circumstTibed  infiltrations,  situated  partly  in  the 
submucosa  and  partly  in  the  mucosa.  Tlie  pyloric  sphincter  and  1?^  em. 
of  the  neighlmring  dnoderjnni  were  infiltrated.  This  thickening  was 
most  marked  in  the  mucosa,  which  formed  a  soft,  whitish  mass,  3  to  5 
cm.  thick,  movable  on  the  muscnlaris.  which  here  measured  ^  mm.  The 
lymph-nodes  of  the  submucosa  were  iuhltrated  with  canc^-r  masses. 

The  most  important  functional  sequela  of  carcinoma  of  the  pylorus 
is  stenosis.  This  was  |>resent  1 1  times  in  my  1J>  eases.  In  5, the  stenosis 
wa»  so  slight  that  the  ring  admitted  one  or  two  fingers;  5  showed  a  more 
marked  degree,  so  that  the  sphincter  admitted  only  the  tip  of  a  finger, 
and  in  one  case  there  was  a  complete  stenosis.  Le!>ert  observed  a 
moderate  degree  of  stenosis  in  1^  of  his  ;54  cases,  which  is  about  the  same 
proportion  as  I  found  (one-third).  In  the  more  sohd  chronic  forms 
stenosis  is  brought  about  through  retraction  of  the  pyloric  antrum;  the 
softer  tumors  may  produce  the  same  elTcct  through  a  simple  occlusion, 
Ijcbert  reports  an  instance  in  uhich  an  encephaloid  carcinoma  formed  ft 
sort  of  a  valvular  structure  in  front  of  the  pyloric  opening.  As  a  rule, 
however,  both  the  retraction  umi  the  occlusion  aid  in  the  )>roduction  of 
stenosis.  Somet  imes  the  stenosis  is  brought  al>out  by  larger,  soft  growths 
on  the  edge  of  a  chronic,  slow-growing,  Bnner  carcinoma.  These 
soft,  fast -growing  tumors  at  times  produce  marked  degrees  of  stenosis, 
as  seen  from  the  case  cited  below.     Here  the  stenosis  was  water-tight. 

Casb  II, — Jjirge^eU  medullary  earn  nam n  on  a  nrirrhoua  basiit.  Firm  ulreraiing  tttmer 
in  ike  parn  pyhrica.  Bvtfrern  the  utfer  and  tkr  ftphhich'r  of  the  pyhrun  m  a  mft,  meduUarji 
tumor  wUh  a  rich  himfd-mtppiy,  Thist  hux  cflm/Vrft^/  mrt tided  the  pyhrttx.  Dilatntion  ojtht 
ttomach .      The  hi  pat k  gh  mh  a  re  ca  rcino  m  ato  u  n. 

Andrens  Lursen.  p^uupH^r.  Nixly-t>n(*  years  old.     Autopsy  May  iSth,  thirteen  hours  Ailer 
death.     There  is  no  free  Hind  in  the  peritcmeal  cavity.     The  periloQoiirii  is  normal.     Th<r 
stonutrh  is  niurkedly  (lilnted.     The  grenter  eurvalure  measures  9H  era,,  ftnd  the  lesser  S^ 
cm.     The  heijjht  at  the  j  unci  inn  of  the  fundus  and  the  IkmJv  is  34  cm.     The  Htomacb  DC— ' 
cnpie.H  the  entirt*  left  hyprK-huntlrium  and  half  of  the  iidjjicent  epij^iistriuni.     Ita  capadt^^ 
is  3CM>0  e.e.     The  pyloric  end  has  the  fe<*l  of  a  lar^fe  nuind,  Brm  niHlule  when  the  stomach  W  ^ 
fille^l  with  wafer.     None  uf  tins  p»>»*ies  thronph  the  pylorus.     This  is  due  lo  ti  soft  spberi-^ 
tuTnor»  H  em.  in  diaiiieter.  which  hws  a  Urojtrl,  firni  Unse  anil  a  nnighened  surface.     Thi  -^ 
oceludes  the  highly  dihited  pyloric  end  completely,  and  extends  into  the  duodenum.     Th^ 
pyloric  sphmctcr  h  Itiekini?,  having  i>een  atssorlied  hy  the  ^owlh.     The  most  prominent 
part  of  the  tumor  is  uleenited.     On  lis  snrface  olherwisi'  it  is  eovered  with  mucous  mero--^ 
brane.     .\  whitish  thickening  uf  the  niticosiii  extends  from  the  lumorT  to  8  em.  into  this* 
sorrouniHnu  siomarh-wall.     In  this  mns»,  on  ili  left  side,  is  found  an  irregular  ulcer,  3  cin-^ 
in  diiimeter,  having  an  irrf*iruUir.  dirty  Imse  and  a  rough,  iniiltrate<l  edge.     In  cn»s&-secli*ii» 
the  ed^e  of  this  ulcer  is  stH-n  to  l>r  made  up  of  a  whitish,  rather  firm  tiaisue,  from  which  a. 
milky  juice  can  be  scTaped.     The  infiltrate*!  portion  is  from  1  to  Uj  t"**!*  i^  tliickiiess«^ 
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The  cut  surface  of  the  round  tumor  is  soft  and  contains  red  spots  (fungus  hematoides). 
The  ^bmds  at  the  hilum  of  the  liver  are  of  walnut  size  and  gra>nsh-white  in  color.  They 
mre  rather  sof  L 

2.  The  lesser  curv^ature  comes  next  after  the  pylorus  as  regards  fre- 
quency of  cancer  of  the  stomach;  8,  or  i,  of  my  cases  occurred  here. 
This  same  condition  was  observed  by  Eppinger.  In  Louis  and  Wrany's 
reports  the  frequency  is  slightly  greater,  being  i,  but  Lebert  gives  less, 
i,  and  Brinton  gives  i.  The  average  of  the  entire  group  is  15.6  per 
cent.  In  my  series  the  left  half  of  the  lesser  curvature  was  the  most 
frequent  site,  being  the  origin  of  the  tumor  in  five  instances. 

The  tumors  here  often  reach  a  considerable  size,  perhaps  because 
stenosis  does  not  occur  as  readily  as  at  the  pyloric  end,  thus  permitting 
the  organ  to  function  longer,  giving  the  patient  a  longer  lease  on  life. 
Lebert  observed  a  tumor  12  cm.  long  and  nearly  as  wide,  and  Eppinger,* 
in  a  man  of  62,  foimd  an  alveolar  carcinoma  of  the  lesser  curvature, 
which  had  changed  into  a  swelling  as  large  as  a  child's  head.  In  my 
cases  the  tumors  often  spread  out  over  large  areas.  In  5  cases  these  were 
as  large  or  larger  than  an  adult's  flat  hand.  The  largest  masses  develop 
when  the  growth  starts  at  the  lesser  curvature  and  spreads  out  over  the 
anterior  and  posterior  walls,  as  occurred  in  three  of  my  cases.  The  entire 
lesser  curvature  was  ulcerated  in  one  of  these,  and  an  ulcerated  surface 
extended  7  cm.  over  the  posterior  wall  and  7  cm.  over  the  anterior. 
WTien  the  stomach  is*  split  open  and  turned  out,  the  entire  ulcer  often 
appears  as  an  hour-glass-shaped  growth  with  the  narrow  part  in  the 
lesser  curvature.  The  circumference  of  the  stomach  at  the  fundus  is  so 
large  that  carcinoma  perhaps  never  forms  a  complete  ring  around  the 
stomach  at  this  part,  as  occurs  at  the  pyloric  end.  At  times,  however, 
the  spreading  edges  nearly  meet  at  the  larger  curvature.  Thus,  in  one 
of  my  cases  the  advancing  borders  were  only  2  cm.  apart. 

3.  Only  once  did  I  find  an  annular  scirrhus  at  the  cardia.  That 
cancer  of  this  end  of  the  stomach  is  not  quite  so  rare  as  that  is  clear  from 
the  statistics  offered  by  other  observers.  Lebert,  for  instance,  found  the 
cardia  affected  in  iV  of  his  cases.  Dittrich  and  Brinton  give  i.  Wrany 
found  carcinoma  of  the  cardia  in  i,  and  in  Eppinger's  statistics  it 
occurs  as  frequently  as  in  \  of  the  cases.  The  average  then  is  8.6  per 
cent.  The  carcinoma  of  the  cardia  is  not  so  clearly  limited  to  the  stom- 
ach as  is  the  case  when  the  pylorus  is  involved.  On  the  contrary,  it 
often  extends  (Rokitansky)  a  varying  distance  up  the  esophagus.  This 
had  taken  place  in  two  of  Lebert 's  and  in  one  of  my  cases.  However, 
the  WTriters  do  not  agree  concerning  this  point.  Forster,  for  instance, 
holds  that  carcinoma  is  nearly  always  limited  to  the  stomach,  even  in 
this  type.  Carcinoma  of  the  cardia  often  produces  stenosis  either  by 
contraction  or  by  extending  into  the  narrow  esophagus,  producing  oc- 
clusion.    An  instance  of  this  type  is  cited  by  Abercrombief  and  others. 

*  Loe.  eit.y  p.  7. 

t  Pathol,  und  praktische  Untcrsuchungen  liber  die  Krankheiten  dcs  Magens,  etc., 
Bremen,  1830,  p.  87. 
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4.  The  ix>sterior  wall  of  the  stomach  seems  to  be  not  infrequently 
the  seat  of  cancer.  This  is  especially  brought  out  by  Eppinger^s  cases, 
there  lieing  18  instances  among  his  131  cases.  In  the  collected  statis- 
tics the  fxwiterior  wall  follows  the  cardia  in  order  of  frequency,  its  per- 
centage Ijeing  4.7.  As  a  whole,  the  posterior  wall  appears  more  pre- 
disposed toward  cancer  than  the  anterior.  This  is  perhaps  due  to 
mechanical  factors,  since  the  posterior  wall  lies  right  against  the  spinal 
column,  whereas  the  anterior  wall  is  everj'where  in  contact  with  soft 
ti<»sue. 

5.  The  average  percentage  of  the  greater  curvature  and  the  fundus 
is  3.3  per  cent.  This  comparatively  high  percentage  is  also  due  to  Ep- 
pinger*s  obser\'ations.  In  one  of  my  cases  a  cylindric  epithelioma  oc- 
curred in  the  form  of  a  pedunculated  polyp  in  the  fundus. 

6.  Diffuse  forms  of  scirrhus  and  alveolar  carcinoma  occur  in  the  entire 
stomach.  A  comparatively  large  numl>er  of  this  type  have  been  re- 
ported, whereas  only  a  smaller  number  of  cases  of  carcinoma  of  the 
greater  cur\'ature  and  the  fundus  are  recorded.  This  is  not  due  to  the 
comparative  frequency  of  the  two,  but  mostly  to  the  fact  that  the  diffuse 
forms  have  been  more  interesting  than  the  circumscribed,  and  perhaps 
also  to  the  discussion  carried  on  as  to  the  relation  of  cancer  to  hyper- 
trophy of  the  stomach.  The  collected  statistics  bring  out  clearly  how 
rare  the  diffuse  carcinoma  really  is.  It  occurs  in  2.8  per  cent.  One  of 
my  30  cases  was  of  the  diffuse  tyf)e. 

7.  Carcinoma  of  the  stomach  is  rarest  on  the  anterior  wall.  It 
occurs  here  in  only  1 .8  i>er  cent . ;  in  1 .4  per  cent,  it  occurs  on  the  posterior 
and  the  anterior  walls,  and  only  in  1.1  per  cent,  do  several  cancer  nodules 
of  the  same  age  occur  in  the  stomach. 

Form.  Shape,  and  Position  of  Stomach 

Frec|uently  the  stomach  retains  its  normal  shape  regardless  of  the 
location  of  a  tumor  (lje\)eri).  The  normal  size  of  the  stomach  is  hard 
to  give,  since  its  cavity  varies  vastly  with  the  degree  of  contraction  of  its 
musculature.  This  has  led  to  the  wide  limit  given  in  figures  showing 
the  normal  ca[)acity  of  the  stomach.  Thus  Sommering*  gives  the  cubic 
content  of  a  non-dilated  stomach  as  varying  between  ioOO  c.c.  and  5000 
c.c.  According  to  Lu.schka,t  the  female  stomach  holds  ^00  c.c,  and 
the  male,  3200  c.c.  Henle  gives  the  length  as  10  to  H  cm.,  and  Luschka 
says  it  may  reach  30  cm.  Henle  gives  the  depth  as  3  to  4  cm.,  and 
Luschka  as  15  cm.  With  these  measurements  as  a  standard  I  found  the 
stomach  dilated  only  once  in  a  case  of  com[)lete  stenosis  of  the  pylorus. 
In  this  instance  the  organ  measured  50  cm.  in  length,  but  held  only  3000 
c.c.  Hence  its  capacity  was  within  the  normal  limits.  It  must  be  re- 
called, however,  that  in  this  case  the  entire  pyloric  end  was  filled  by  the 
tumor  mass.  Thus  the  dilatation  was  limited  to  the  fundus  and  the 
lx>dy  of  the  stomach. 

*  Henle:  Handbuch  der  Eingeweidelehre,  p.  153. 

t  Die  .\natomie  des  menachlichen  Bauches,  1863,  p.  181. 
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It  has  long  been  considered  the  rule  thai  the  stomach  is  enhirjijed 
fwhen  there  is  stenosis  at  the  pyionis,  because  the  accnniulating  food 
gradually  iocrea^ses  the  cajKicity  of  the  stomach,  licbert  was  the  first 
to  rec^ognize  that  this  was  by  no  means  a  constant  condition.  Still  he 
found  dilatation  present  in  at  least  one-fourth  of  such  cases.  The 
dilatation  was  slight  in  several  t-ascs,  tn  others  more  prononnced,  and  in 
one  of  his  cases  the  stomach  exten<lcd  from  the  liftfi  rit>  to  the  iliac  crest. 
Andral*  cites  another  instance  of  cancerous  infiltration  without  stenosis 
in  which  the  greater  curvature  reached  l>elow  tlie  sympliysis,  and  in 
which  nu>st  of  the  large  and  small  intestines  were  covered  hy  the  stomach. 
Such  extreme  degrees  of  dilatation  are  exceedingly  rare.  Less  pro- 
nounced degrees  of  enlargements  of  the  stomach  have  l>een  so  anxlngu- 
otisly  reported  that  they  cannot  be  depended  on.  How  frequently  the 
organ  is  dilated  in  carcinoma  cannot  be  detcrniined  from  the  records. 
The  musculature  of  the  dihited  storuacb  at  times  was  atrophied  and  at 
others  thickened.  A  dc**rcascil  rapacity  caused  by  retraction  of  the 
organ  is  often  found  in  the  diffuse  forms  of  carcinoma,  when  the  entire 
stomach  is  involved.  This  diminution  may  reach  a  pronounced  degree, 
so  that  the  stomach  may  be  reduced  to  the  size  of  an  ordinary  loop  of 
intestine;  hypertro}jhy  of  the  wall  reduces  the  lumcu  still  more.  An  old 
^Liipecimen  from  the  museum  will  illustrate  this: 

^M         Case  III  fUld  Specimen,  Presented  in  Alcxihol). — The  slomacti  m  greatly  re<iufc<] 

^Buid  shrunken.     It  is  sfiusngo  aityipcvt.  nnd  ntioiit  Ihr  thit-lcnrss  of  tho  <;mnl]  intestinc-s.     It 

^Bs  14  ctn,  long,  and  its  dianieter  nl  ttir  f^jrifins  U  6  cm,,  and  thwt  ni  tlir  pylnnis  is  «;jnly  SVg 

cm»     The  c«vity  of  the  ftindus  huld.s  two  fingers  nncl  ttie  pylurie  I  omen  jidniits  otih*  tlie 

tittle  fingiT.      A  No.  1(1  Freiieti  catheter  pMsseis  witli  dilTieiiUy  tlipuiifjli  ttie  pyloPie  urifiee. 

The  peritfineiil  surface  of  the  sitonnich  Js  *tit*M>tli,     On  the  inner  snrf.-iee  m-enr  flat  rnxtnles 

fmm  llie  size  of  a  pea  to  that  of  n  nut,  which  are  more  nunierons  at  the  pyloric  end.     The 

<*ntire  stomach-watl  is  diffuscdy  thickened.     The  wall  at  the  fumlusi  is  H  mm.  thiek,  f -j  mm. 

of  this  comprising  llie  M^rosa*   the  miijicuhiris  ia  'i  mm.,  tlie  siihmucosa,  4.5  mm.,  and  the 

^WBUccsa,  1  mm.  thick.     In  the  pylorie  end  the  wall  is  1  mm.  thicker  than  that  of  the  fundus. 

^'Thc  mucosa  appears  a^  a  distinct  horfJer*  independent  of  the  tnmor  in  the  snhmueosa. 

A  network  of  white  bundles  is  seen  in  the  musculari.>.     Miero.M*opipally  the  mass  consiiita 

of  cofineiiive  tissue  with  numenJiiis  e  la-*  tic  filn^rs  rimninR  through  it.     The  finer  s  true  tune 

cannot  tw  made  out  lieeause  of  the  ijreat  iij^e  of  the  «ipeeimen. 
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The  stomaeh  is  often  de€Teased  m  size,  even  in  the  circumseribed 
rcinomata.  T'here  is  an  old  rule  that  eaneer  of  the  eardia  diminishes 
the  size  of  the  stomaeh,  since  too  little  food  enters.  This  rule  has  not 
been  disproved*  and  in  my  ease  of  eaneer  in  this  part  of  the  or^au  the 
entire  stomaeh  was  not  larger  than  the  normal  fjyiorie  antrum.  But 
even  when  the  earcinoma  is  hx*ated  on  the  le.s.ser  curvature  or  at  the 
pylorus,  the  capacity  may  l>e  greatly  rechiced.  Thus  the  stomaeh  held 
only  550  c.c.  in  one  of  my  castas  of  a  circular  carcinoma  at  the  pylorus. 
In  two  instances  of  carcinoma  of  the  lesser  curvature  the  capacity  was 
fespectively  t50  and  450  c,e.,  and  the  length  of  the  organ  was  reduced  to 
14  and  16  em.     On  the  whole*  the  stomach  is  more  frequently  reduced 

•  Chmque  Medicare,  voL  iv,  p,  &3, 
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than  increased  in  size  in  cancer.  The  cubic  content  was  less  than  normal 
in  six  of  my  cases,  and  more  than  normal  in  only  one.  Changes  of  shape 
are  frequent  in  carcinoma  of  the  stomach.  Thus  the  organ  is  sausage 
shaped  in  case  of  diffuse  cancers.  WTien  the  carcinoma  is  at  the  pylorus, 
the  right  half  of  the  stomach  may  be  sausage  shaped  and  the  left  half 
spheric.  Such  was  the  case  in  a  scirrhous  carcinoma  to  be  described 
later.  Again,  Dittrich*  found  the  stomach  changed  into  a  round  struc- 
ture about  the  size  of  an  orange.  The  carcinoma  was  situated  on  the 
lesser  curvature.  This  was  entirely  destroyed,  and  the  cardiac  and  py- 
loric orifices  were  approximated  to  such  a  degree  that  food  passed  from 
the  cardia  directly  into  the  duodenum  without  entering  the  rest  of  the 
stomach,  which  formed  a  sort  of  lateral  dilatation  between  the  two  ap- 
proximated parts  of  the  digestive  canal. 

Carcinoma  of  the  lesser  curvature  extending  over  the  anterior  and 
posterior  walls  is  accompanied  by  contraction,  forming  the  well-known 
hour-glass  stomach.  The  stenosis  thus  produced  rarely  reaches  an  ex- 
treme degree,  since  the  stomach  is  rather  roomy  at  this  point.  As  the 
hour-glass  stomach  is  not  very  common,  I  propose  to  go  into  some  detail 
in  considering  the  two  cases  I  have  had. 

Case  IV. — Carcinoma  wUh  cells  of  medium  size.  Tjorge  semi^id  ulcerating  tumor  on 
the  left  half  of  the  lesser  curvature.  Stricture  iti  the  middle  of  the  stomach.  Soft  meduUarjf 
carcinoma  of  the  hepatic,  the  retroperitoneal^  and  the  esophageal  lymph-glands.  Diffuse 
peritonitis. 

Johan  Mliller,  age  forty-nine,  laborer.  Autopsy  September  il,  1874,  twenty-four 
hours  after  death.  The  peritoneal  cavity  contains  370  c.c.  of  a  purulent  fluid.  A  fresh 
fibrinous  coating  is  present  on  the  |)eritoneal  surface  of  the  small  intestines,  as  well  as  on 
the  parietal  wall  of  the  peritoneum.  The  stomach  is  adherent  to  the  left  lobe  of  the  liver, 
and  contains  1000  c.c.  of  a  grayish  fluid.  The  stomach  is  distinctly  narrowed  at  the  center, 
but  the  stricture  admits  five  fingers  readily.  This  constricting  ring  divides  the  organ  into 
two  nearly  equal  parts.  The  pi'ritoneal  surface  is  free  from  carcinomatous  growths. 
Along  the  lesser  curvature  is  found  a  carcinomatous  ulcerated  tumor,  9  cm.  long.  It 
extends  5j^  cm.  down  over  the  posterior  wall  and  3  cm.  over  the  anterior,  and  from  the 
rough,  somewhat  stcnosed  cardiac  orifice  to  half-way  between  the  cardia  and  the  pylorus, 
so  that  the  right  edge  of  the  tumor  reaches  to  within  6  to  7  cm.  of  the  pyloric  sphincter. 
There  is  a  small  tumor  in  the  neighboring  omentum.  The  mucosa  surrounding  the  ulcer 
is  thin  and  pale,  without  signs  of  canctTous  infiltration. 

A  more  pronounced  constriction  in  the  middle  of  the  stomach  oc- 
curred in  the  following  case: 

Cask  V. — Mixed  ^* cylinder-cancroid^'  and  carcinoma.  Semisolid,  very  large,  ulcerated 
tumor,  occupying  almost  the  entire  lesser  curvature  and  extending  far  out  over  the  anterior  and 
posterior  trails  of  the  stomach.  The  floor  of  the  ulcer  is  even  and  firm.  Constriction  in  the 
middle  of  the  stomach.  Mixed  carcinoma  in  the  hepatic  glands  and  in  the  liver.  Jfi/iary 
carcinoma  of  the  peritoneum. 

Sophie  I^rs<*n,  fifty-nine  years  old,  widow.  Autopsy  l)ecenil)er  30,  1871,  twenty -four 
hours  after  death.  The  stomach  is  hour-glass  shaped,  due  to  a  constriction  at  the  very 
center  of  the  organ.     The  constricted  part  barely  admits  two  fingers.  •  Along  the  external 

*  Prag.  Vicrteljahresschr.,  1846,  vol.  iv,  p.  168. 
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surface  of  the  lesser  cun'ature  is  an  irregular  mass  of  tumors  varying  in  size  from  a  pinhead 
to  a  walnut.  These  appear  as  white  nodules  on  a  red  background — the  injected  peri- 
toneum. From  the  lesser  curvature  the  tumors  have  extended  into  the  lesser  omentum 
and  the  hepatic  glands.  The  bile-passages  are  open,  but  on  the  neck  of  the  gall-bladder  is  a 
white,  pea-sized,  soft,  and  freely  movable  tumor.  When  the  stomach  is  laid  open,  a  large 
ulcerated  carcinomatous  tumor  is  seen  to  occupy  nearly  the  entire  lesser  curvature.  It 
has  spread  5  cm.  over  both  anterior  and  posterior  walls,  so  far  that  the  edges  are 
separated  by  only  2  cm.  of  comparatively  normal  mucosa,  in  which  are  found  numerous 
pea-sized  nodules  at  the  periphery  of  the  advancing  tumor. 

Very  marked  changes  of  position  are  not  to  be  expected  in  an  organ 
situated  like  the  stomach.  The  cardia  is  fixed,  and  the  pylorus  and  duo- 
denum have  but  very  limited  motion.  However,  carcinoma  of  the 
pylorus  may,  by  its  weight,  either  pull  the  pyloric  end  do^Ti  into  the 
abdomen,  or,  what  is  more  frequently  the  case,  may  slide  it  down  over 
the  left  side  of  the  inner  surface  of  the  spinal  column.  These  movements 
are  possible  only  when  the  pyloric  end  is  free  from  adhesions.  By  this 
movement  the  pylorus  is  made  to  lie  directly  below  the  cardia,  and  con- 
sequently the  stomach  has  a  perpendicular,  instead  of  a  transverse, 
position.  This  condition  was  first  noted  by  Notta,*  who  found  an  in- 
stance where  the  cancerous  pylorus  had  sunk  down  to  the  edge  of  the 
true  pelvis  and  was  compressing  the  iliac  vessels.  The  lengthened  lesser 
cur\'ature  ran  perpendicularly  and  nearly  parallel  to  the  greater  curva- 
ture. In  my  series  there  occurred  four  instances  of  carcinoma  of  the 
pylorus  in  which  the  stomach  was  more  or  less  perpendicularly  situated, 
because  the  pylorus  had  slid  to  the  left  without  sinking  to  any  degree. 
Only  once  did  I  find  the  lesser  cur\'ature  lengthened  to  any  considerable 
extent  (20  cm.).  This  occurred  in  a  case  of  adenocarcinoma  of  the  pos- 
terior wall  of  the  pylorus.  This  had  slid  down  on  the  left  side  so  that 
the  tumor  was  felt  during  life  in  the  left  hypochondrium.  But  the 
lengthening  of  the  curvature  was  not  so  much  due  to  a  sinking  down  of 
the  pylorus,  as  it  had  come  about  through  the  large  tumors  of  the  lymph- 
glands  behind  the  pylorus  over  which  the  lesser  curvature  had  to  pass. 

The  Mucous  ]Membr.\ne  of  the  Stomach 

The  mucous  membrane  not  involved  in  carcinoma  of  the  stomach  is 
often  the  seat  of  a  more  or  less  marked  chronic  catarrh.  The  mucosa  is 
either  thinner  than  normal  and  atrophied,  or  diffusely  thickened,  \i4th 
a  pronounced  "6tat  mamelonn^,'*  and  with  or  without  diffuse  pigmenta- 
tion (Lebert,t  Kohlerf).  Fen  wick  §  has  studied  the  minute  changes  in 
the  mucosa  in  five  cases  of  carcinoma  of  the  stomach.  He  found  the 
glands  more  or  less  abnormal  in  all.  The  cells  were  either  granular,  or 
changed  into  granular  masses,  the  cell  outlines  being  lost,  and  in  a  few 
cases  they  had  been  entirely  disi)laced  by  connective  tissue.  Fenwick 
believes  the  mucous  membrane  to  be  more  or  less  changed  in  all  cases  of 
carcinoma  of  this  organ. 

•  Lebert  and  Kdhler:  Loe.  cit.  f  Loc.  ciL,  p.  471.  t  J-oc.  cit.,  p.  285. 

§  The  Morbid  Stotes  of  the  Stomach  and  Duodenum,  London,  1868,  p.  344. 
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I  have  examined  the  stomach  mucosa  of  ^0  cases,  and  found  the  fol- 
lowing conditions; 

The  mucosa  appeared  healthy  and  of  normal  thickness  in  7  cases.  In 
i  of  these  the  glands  were  unchanged,  but  the  gland-cells  of  the  remaining 
3  were  granular.  In  4  instances  there  was  a  softening  of  the  mucosa, 
which,  however,  looked  like  [>ost  mortem  changej^.  The  mucosa  of  4 
of  my  cases  was  atrophied  and  anemic.  The  gland-cells  of  I  of  these 
were  unchanged,  but  in  the  other  3  the  glands  were  few,  indistinct*  and 
often  contained  a  granular  debris  without  distinct  cells.  In  1  ca.se  the 
mucosa  was  atrophieil  and  diffusely  pigmented.  Glands  could  lie  made 
out  with  difficulty  in  this  instance.  All  that  could  l3e  found  were  a  few 
scattered  gland  fundi  filled  with  granular  debris.  The  mucosa  was 
thickened  in  *i  cases.  In  Ixith  of  these  the  glands  were  normal.  Three 
times  I  found  the  mucosa  thickened  and  diffusely  pigmented.  In  1  of 
these  the  glands  were  unchangetl,  hut  in  the  other  ^  the  glands,  though 
distinguishable,  were  changed  so  that  the  gland-cells  were  highly  granular 
in  1  and  changed  to  detritus  in  the  other. 

It  is  difficult  or,  more  correctly,  impossible  to  decide  how  great  a 
factor  the  |)ost mortem  changes  which  m^cur  early  jjiay  in  the  production 
of  the  granular  apjK-antncc  of  the  gland-* ells,  liecause  the  sei-reting  cells 
are  very  sensitive  and  rapidly  undergo  degeneration.  But  the  existing 
atrophy  is  a  definite  pathologic  change.  When  the  glands  are  not  visible 
even  as  dilated  spaces  filled  with  detritus,  one  is,  without  doubt,  dealing 
with  changes  present  prior  to  death.  There  is  every  reason  to  l>elieve 
that  atroj^liy  was  present  during  life  in  the  cases  where  a  granular  debris 
was  present  in  place  of  the  glands.  But  tmi  much  ini|:K)rtance  must  not 
be  placed  on  the  granular  a|*pearance  of  the  gland-cells.  Leaving  such 
changes  out  of  consideration,  there  still  remain  five  cases  in  which  the 
glands  were  more  or  less  atrophied,  but  against  these  stand  three  cases 
in  which  both  the  mucosa  and  the  glands  were  normal.  lx)th  in  appear- 
ance and  in  structure.  For  this  reason  I  cannot  agree  with  Fenwick, 
who  claims  that  changes  are  present  in  all  cases  of  carcinoma  of  the 
stomach. 

Adhesions 

Adhesions  to  the  neighl>oring  organs  play  an  imi)ortant  and  Jjenefi- 
€?ent  part  in  Uic  otherwise  sad  drama  of  carcinoma  of  the  stomach,  be- 
cause they  hinfleror  prevent  j)crforatitms  into  the  large  peritoneal  cavity. 
The  stomach  may  become  adherent  to  any  one  of  the  surrounding  organs. 
The  particular  one  depends  entirely  on  the  lot*ation  of  the  tumor*  since 
adhesions  outside  of  its  inuoediate  locality  an^  %'ery  rare.  This  is  due  to 
the  fact  that  the  chronic  irritati**n  causing  the  fonualion  of  the  exudate 
is  rarely  violent  enough  to  cause  infianimation  outside  of  the  periphery" 
of  the  carcinoma.  Adhesions  rarely  form  before  the  carcinoma  has 
entered  or  gone  through  the  muscularis. 

Because  of  the  relation  of  the  stomach  to  other  organs,  exudate  on 
the  anterior  wall  forms  adhesions  to  the  liver — most  frecjuently  to  the 
left  lobe?.     The  posterior  w^all  vtill  form  adhesions  to  the  pancreas  and 
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the  posterior  wall  of  the  lesser  peritoneal  eavity;  the  fundus  becomes  ad- 
herent to  the  spleen  and  the  diaphragm^  and  the  j^reater  curvature  ad- 
heres to  some  part  of  the  intestine — most  frequeolly  to  the  transverse 
colon.  When  some  writers  mention  adhesions  to  the  mesentery  as  hein^ 
of  frequent  oeeurrenee,  this  appears  to  me  to  he  more  or  less  incorrect, 
because  the  larger  omentum  is  normally  fastened  to  the  stomach.  When 
this,  through  the  presence  of  a  malignant  lumor,  is  made  to  contract,  and 
is  pulled  toward  the  greater  curvatiire.  it  is  principally  the  connection  of 
these  two  organs  that  forrns  the  adhesions. 

It  is  generally  recognized  that  the  stomach  most  often  becomes  ad- 
herent to  the  left  IoIk* of  the  li\er,  I^bert  found  such  a  condition  present 
in  H  of  -iO  cases.  The  pancreas  comes  next  in  orfler  of  frequency.  It 
was  adherent  in  7  of  "£0  cases.  This  iloes  not  correspond  exactly  with 
the  frequency  a(*eording  to  location  since,  as  has  lieen  mentioneth  car- 
cinoma occurs  more  often  on  the  posterior  wall  than  on  the  anterior. 
In  my  SO  cases  the  stomach  was  adherent  to  the  pancreas  in  t>  instances, 
and  only  in  4  to  the  left  lube  of  the  liver. 

CartMnoma  of  the  lesser  curvature  extending  on  to  the  anterior  and 
posterior  walls  wiis  accompanied  with  adhesions  in  tfie  majorit\^  of  my 
ises,  namely,  in  6  of  8.  Twice  the  stomach  was  fastened  to  the  pancreas 
alone,  twice  to  the  left  h>lie  of  the  liver,  and  twice  to  Imtli  these  organs. 
One  of  the  cases  without  adhesions  terminated  in  perforation  and  sub- 
secjuent  death  from  peritonitis.  The  other  led  to  a  pronounced  car- 
cinoma  of  the  liver,  killing  the  patient  at  an  early  stage  of  the  disease. 

rarcinoma  near  the  pylorus  seemed  less  apt  to  produce  adhesions  in 
my  cases.  Tims  adhcsiiais  were  found  in  only  3  of  18  eases.  In  1  of 
these  the  stomach  adliered  to  the  transverse  colon;  in  another,  to  the 
pancreas;  and  in  the  third,  to  the  left  lube  of  the  liver.  The  eompara- 
live  rarity  of  adhesions  in  carcinoma  at  the  pyloric  end  is  doubtlessly  due 
to  the  fact  that  this  end  is  more  movable  than  the  lesser  curvature,  and 
the  slight  niotiim  of  this  part  may  Ix*  still  more  restricted  by  tumors 
in  the  ga.strf>hepatic  ligament.  These  lead  to  a  contraction  lacing  the 
stomach  tighter  to  the  hilum  of  the  liver. 


Complications  and  SequelvG 

Some  of  these  are  closely  connected  with  the  carcinoma  and  the 
changes  pnxJuced  by  it.  others  are  mrtre  distantly  related  to  the  malig- 
nant growths  and  may  be  purely  accidental. 

xVhnormal  communications  between  the  stomach  and  other  organs 
rnu^t  \)€  rankeil  first  among  the  direct  se([uehe  of  carcinoma.  It  is  by 
no  means  rare  that  the  destruction  of  carcinomatous  tissue  continues 
into  an  adherent  neighboring  organ,  producing  a  fistula. 

A  passage  l>etween  the  pylorus  and  the  transverse  colon  was  found  0 
times  in  Ditt rich's  !(i(>  cases,  and  once  in  ^0  by  Lebert,  This  condition 
must  be  suspc^'ted  when,  during  the  course  of  the  disease,  fecal  vomiting 
occurs.     Uhner*  who  bases  hi.s  views  on  one  case,  considers  such  an  un- 

•  **  Einigo  VVorte  Utier  Miigrnkrebs,*'  Wtlrteml>.  med.  Coirespondenzblatt,  I85i» 
i&hrrst»er.  180*2,  vol.  iv,  p.  WS. 
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natural  communication  to  have  a  beneficent  effect  on  the  course  of  the 
ilisea.*ic,  by  removing  the  effei*ts  of  stenosis  at  the  pylorus  and  permitting 
food  to  i>ass  directly  into  the  hirger  inlestines. 

Fistulous  communication  between  the  stomach  and  the  pylorus  is 
most  frequently  due  to  carcinoma.  Mnrchison*  has  collected  33  cases 
of  fistulous  formation  between  the  stomach  and  the  colon;  ^0  of  these  ' 
were  due  to  carcinoma;  8  *>f  the  remaining  were  caused  by  ga.stric  ulcer; 
1  was  due  to  carcinoma  of  the  colon;  ^  to  ulcer  of  tiic  colon,  and  t  were 
produced  by  an  abscess  in  the  abdominal  wall  rupturing  both  into  the 
stomach  and  into  the  colon.  According  to  ^furrhison,  the  symptoms  of 
this  condition  arc  fecal  vomiting,  foul  iireath,  and  the  passage  of  undi- 
gested food  per  rectum.  I  found  no  abnormal  communication  between 
the  stomach  and  the  colon  in  my  cases. 

Fistulous  connection  between  tlie  stomach  and  part  of  the  small 
ititestines  is  nnich  rarer  than  that  between  the  colon  and  the  stomach 
( Rampoldf),  but  it  may  occur  with  the  duodenum  at  its  junction  with 
the  jejunum  (CruveilhierJ). 

Rupture  into  the  jieritoneal  cavity  is  not  rare.  It  occurred  in  3  of 
Lebert*s  37  cases,  and  in  7  of  l(>0  acrording  to  Dittrich.  I  found  this 
condition  present  twice — once  through  a  semisolid  ulcerated  tumor  of  a 
mixed  type,  located  on  the  upper  wall  of  the  pyloric  end.  The  fli>or  of 
the  ulcer  waj*  made  up  of  cancerous  tissue,  and  in  the  center  of  this  was 
a  ])ca-sized  opening  with  smooth  edges.  The  other  instants  was  an 
ulcerated  scirrhous  carcinoma  on  the  lesser  curvature,  extending  over 
both  the  anterior  and  the  posterior  walls.  At  the  bottom  of  this  ulcer, 
on  the  anterior  wall,  was  an  opening  1  cm.  in  diameter.  Rupture  of  the 
floor  of  the  ulcer  may  at  times  be  caused  Ivy  mechanical  factors.  Wil- 
liams§  cites  a  case  in  which  the  perforation  took  place  while  he  was  niak* 
ing  the  patient  sit  up  in  bed.  Just  a,s  the  patient  sat  up  he  heard  a  sound 
which  he  considercti  was  caused  l>y  the  perforation. 

Fistuhe  between  the  stomach  and  the  left  lung  are  very  rare,  but  may 
be  established  when  perftjration  of  the  <!iaphragni  occurs  (Lebert  and 
Andral). 

J^erf oration  of  the  abdominal  wall  is  also  very  rare.  Dittrich  ol>- 
served  this  once,  and  IVIurchison||  found  a  meiiullar>"  carcinoma  of  the 
stomach  connected  with  an  al)scess  which  had  broken  through  the  skin 
in  the  region  of  the  umbilicus. 

Peritonitis  without  perforation  occurs  in  a  number  of  patients  with 
carcinoma  of  the  stomach,  Dittricli**  calls  attention  to  this  c^ondition. 
He  believes  that  the  changes  present  on  the  external  surface  of  the 
stomach  immediately  precciling  the  rupture  led  to  peritonitis  in  6  of  his 
1 1)0  cases.     But  he  also  found  peritonitis  present  in  H  of  his  Ciise^i  without 

*  Limeel,  1857.  vnl.  i.  p.  19;  Jahrber.  1857,  vol.  lii.  |>,  18«. 

t  Kotiler:    Loc.  cit.,  p,  ^X 

t  Mal«flif^  ik*  IVstonittc,  Livrsiaon  27,  PI.  b  Fi^.  i,  Teste,  p.  8. 

§  MfHL  Mild  Surjc.  Hr^p-  1868;  Jaiirber.  186H,  voL  lil  p.  UH. 

II  Tmnsact,  Ltindon  Pathol.  Soc.,  18CJJ)»  vol,  xx.  p.  1157;  Jahrber,  1870,  vol*  ii,  p. 
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signs  of  threatening  perforation.  These,  he  thinks,  are  "dyscrotic." 
Lebert  is  remarkably  silent  about  these  forms  of  peritonitis.  KShler 
holds  this  form  of  peritonitis  to  be  due  to  acute  cachectic  changes  in  the 
organism  produced  by  rapidly  growing  medullary  carcinomata  or  caused 
by  changes  in  the  blood  (anemia).  I  found  peritonitis  without  perfora- 
tion in  2  of  my  cases.  One  of  these  was  a  cylindric  carcinoma  in  the 
pyloric  end,  with  a  soft  node  as  large  as  a  nut  on  the  serous  surface  of  the 
stomach.  A  slight  amount  of  purulent  material  could  be  pressed  into 
the  peritoneal  cavity  from  a  couple  of  small  openings  in  this  nodule,  al- 
though the  openings  were  not  in  direct  communication  with  the  stomach 
cavity.  This  instance  must  be  considered  analogous  with  those  ob- 
served by  Dittrich  in  which  perforation  was  imminent.  My  second  case 
was  the  carcinoma  on  the  lesser  curvature  mentioned  above  (Case  IV), 
in  which  peritonitis  seemed  to  be  caused  by  the  large  metastatic  nodules 
in  the  hepatic  glands. 

Ascites  is  frequents  It  was  present  in  10  of  my  cases.  In  5  instances 
the  amount  exceeded  1000  c.c.  In  6  the  ascites  was  due  to  multiple 
carcinomatous  growths  in  the  peritoneum.  Fluid  in  the  peritoneal 
ca\nty  was  present  4  times  without  malignant  growths  in  the  peritoneum. 
The  retroperitoneal  glands  were  carcinomatous  in  2  of  these,  1  had  malig- 
nant thrombosis  of  the  portal  vein,  and  there  was  no  local  cause  for  the 
ascites  in  the  tenth. 

Hemorrhage  into  the  peritoneal  cavity  is  not  common.  It  comes 
from  highly  vascular  tumors  in  which  the  serosa  is  destroyed.  It  may 
at  times  become  serious  enough  to  cause  death,  as  in  the  following  case: 

Cabe  VI. — Medullary  carcinoma.  Small,  soft,  ulcerated  tumor  in  the  pyloric  end,  close 
to  lesser  curvaiure.  A  walnut-sized  soft  vascular  tumor  (fungus  hematoides)  between  the  serosa 
and  the  musctdaris  in  the  pyloric  end  of  the  stomach.  This  has  broken  through  the  peritoneal 
co€it  and  caused  a  considerable  amount  of  hemorrhage  into  the  peritoneal  canty.  Large  soft 
tumors  in  the  liter.  Smaller  nodules  in  the  omentum;  carcinomatous  degeneration  of  the 
lymph-glands  of  the  lesser  curvature. 

Niels  Johansen,  forty-four  years  old,  laborer.  Autopsy  April  20,  1872»  Iwenty-four 
hours  after  death.  A  small  amount  of  fluid  was  detected  in  the  peritoneal  cavity  a  few 
weeks  prior  to  death.  This  increased  greatly  during  his  last  days.  In  the  peritoneal 
cavity  two  quarts  of  liquid  blood,  which  contains  red  and  white  cells  in  normal  proportions 
and  is  free  from  other  formed  elements. 

The  stomach  is  of  normal  size  and  shape;  the  pyloric  end  is  not  constricted  to  any 
marked  degree,  although  a  round,  flat,  ulcerated  tumor  of  soft  consistence  and  yellowish- 
gnray  color  is  situated  on  the  anterior  surface  near  the  lesser  curvature,  and  about  i  cm. 
from  the  pylorus.  This  tumor  is  2  cm.  in  diameter  and  1)/^  cm.  in  height.  It  originates 
in  the  wall,  and  rises  perpendicularly  up  from  the  mucosa.  The  ulcerated  surface  is 
covered  with  irregular  shreds  and  villi,  between  which  are  small,  pale-red  coagiila.  On  the 
serosa  opposite  this  tumor  is  a  group  of  yellowish-gray  nodules,  varying  in  size  from  a  pin- 
head  to  that  of  a  hempseed.  There  is  a  soft,  dark-red,  walnut-sized  tumor  on  the  posterior 
'wall  of  the  stomach.  The  surface  of  this  is  roughened  here  and  there,  but  otherwise  cov- 
ered with  peritoneum.  The  cut  surface  simulates  a  coagiilum.  The  tumor  is  situated  in 
the  connective  tissue  between  the  serosa  and  the  muscularis.  It  is  loosely  adherent  to  the 
normal  muscularis.  The  mucosa  is  unchanged.  The  liver  is  changed  into  a  nodular  mass. 
On  its  surface  are  numerous  soft,  semispheric  tumors,  of  a  vellowish-grav  color,  and  var>'ing 
4 


50  COLLECTED  WOKK^  OT  CSKEciUkX   tY,'M;>.m,  ILD. 

is  BK  i;^  Uf  *Ja*  vt  ffwuw^-t;^^  Siw  <€  t^eir  fiailjaig-  IW  £v«t  fir  ■■!•>  i  up  but 
a  an£  pKri  «£  tike  Bvcr  buau  -ribc!^  2»  51  c^  vide.  2^  cat.  verticiBT.  11  ok.  aBteropo6le>- 
rMrij,  sad  v<^jcb»  aiKnt  C  kiioft.  Veftr  t^  j:Ul-bttidb9-  i»  a  sodidr  j»  ki]pt  as  a  gooae^«gg, 
karioif  a  rnni|3b  sizfaeac.  ociT-«3*«i  wink  pefje^^nur-      Tlc»  » Icmadr  adhumi  U»  tlit  transwrse 

IctcTU«  occurs  at  tiiiKs.  It  is  dor  ntbfr  to  compression  of  the  gall- 
paMa^e«  by  carcinomatoas  hrmph-Docks.  or  to  cairiiioiiyi  of  the  passages 
thefXL%elve^.  In  one  of  my  cases  carciDomatoos  ^iands  at  the  hflum  of 
tlie  liver  compressed  the  duct5.  and  in  another  case  a  part  of  the  gall- 
bladder, the  cy^tie  duct^  and  the  ductus  choledorfans  vere  changed  into 
a  irfaiti<^h-gray  mass.  ^  to  4  mm.  thick,  by  cairinomatoiis  infiltration,  the 
lumen  Ijeing  entirely  o^^literated,  making  the  passage  of  bile  impossible. 

Granular  and  fatty  defeneration  of  the  myocardium  is  not  unusual 
in  person*  suffering  from  carcinoma.  E.  Vagner*  observed  that  about 
one-^ixth  of  ulcerating  c-arcinomata  of  any  part  of  the  body  lead  to  fatty 
changes  in  the  heart.  I  found  fatty  degeneration  of  the  heart  in  9  of 
my  r-a^e*.  In  ^2  the  carcinoma  of  the  stomach  was  uncomplicated  by  any 
other  di'iease,  but  of  the  7  others.  1  had  adhesive  pericarditis,  2  had 
irrteru*,  1  peritonitis,  1  a  large  abscess  between  esophagus  and  the  trachea, 
1  .•suffered  from  lobar  pneumonia,  and  the  seventh  had  parenchymatous 
nefihritL^.  I  cite  these  c*omplication>  because  they  alone  might  produce 
granular  degeneration.  This  precaution  has  not  been  taken  by  Vagner 
in  the  two  ca.ses  of  carcinoma  of  the  uterus  where  fatty  changes  were  present 
in  the  heart,  for  both  of  these  had  diffuse  peritonitis.  Just  how  great  a 
fien^-entage  of  hLs  ca.ses  sho^-ing  fatty  degeneration  of  the  heart  were  com- 
pli^raterl  by  diseases  other  than  carcinoma  is  hard  to  estimate,  but  the 
carcinoma  probably  has  a  less  severe  influence  on  the  heart  than  he  has 
indicated.  Still,  my  two  cases  of  uncomplicated  malignant  growth  of  the 
nUftnafh  clearly  indicate  that  carcinoma  can  produce  fatty  changes  in 
the  heart. 

Marantic  thromVmsis  of  the  large  veins  is  not  a  rare  complication  of 
carrHnoma.  Dittrich  found  thrombi  in  the  veins  of  the  lower  extremities 
in  nine  cases,  and  of  the  transverse  sinus  twice.  One  of  my  cases  had 
thromlx>si.s  of  l>oth  crural  veins,  ^  had  thrombi  in  the  crural  vein  and 
in  the  inferior  vena  cava,  and  1  of  the  portal  vein. 

Ixibar  pneumonia,  which  Dittrich  looks  upon  as  a  secondary  disease, 
wcurs  frer|uently.  Thus  it  was  found  in  5  of  my  cases.  In  2  in- 
«tanc<fs  it  was  bilateral.  I  fail  to  see  any  etiologic  relation  between  these 
two  diseases,  although  the  freciuency  of  secondary  pneumonia  does  indi- 
cate that  such  exist,  since  one-sixth  of  m\'  cases  had  pneumonia;  but 
other  observers  fail  to  find  such  a  high  percentage.  Thus  Dittrich  found 
only  5  instances  of  secondary'  pneumonia,  i.  r.,  1  in  every  31  cases,  and 
I>elK'rt  saw  only  1  in  57. 

Secondary  croupous  processes  in  the  large  intestines  may  readily  be 
conwived  as  having  a  connection  with  carcinoma  of  the  stomach,  since 
gangrenous  dwomposition  products  might  cause  this  by  their  passage 
through  the  Iwwel.     Dittrich  was  the  first  to  call  attention  to  this 
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sequel,  of  whkh  he  found  16  instances.  It  is  doubt fuK  however,  if  the 
cause  of  croupous  colitis  is  to  be  found  in  the  earciiTonia»  l>ecause  neither 
Lebert  nor  I  found  a  single  instance  of  this  type. 

Simple  catarrhal  enteritis  is  not  rare.  Lebert  emphasizetl  the  fact 
that  the  large  intestine  is  more  frequently  involved  tlian  the  small. 
Dittrieh  gives  0  causes  of  acute  catarrhal  colitis  and  4  of  ulcerative  folli- 
culitis. The  intestines  were  rarely  involved  in  my  cases.  I  only  saw^ 
1  instants  of  acute  catarrh  of  the  small  inteslines.  FoUicnlar  ulcers 
were  present  both  bi  the  large  and  sn^ill  intestines  in  one  t)f  my  cases, 
but  in  this  particular  ease  there  was  an  acute  spreading  tuberculosis  of 
the  Inug,  hence  the  ulcerative  condition  of  the  bowel  might  easily  be  con- 
nect cil  with  that. 

The  purely  accidental  comijlicatious  are  of  little  interest,  with  the 
exception  of  chronic  tiibcn  ulosis  of  tlie  lungs.  It  is  well  known  that 
carcinoma  and  tuberculosis  rarely  occur  together,  and,  according  to  the 
old  notion,  one  of  tliese  bars  the  otbers.  Cruveilhier  did  occasionally 
find  them  in  the  same  person,  but  he  th<inglit  they  never  originated 
during  the  same  period.  Martins,*  who  collected  a  number  of  cases  of 
this  nature*  came  to  the  conclusion  that  the  two  diseases  occur  together, 
although  very  rarely.  Thus  oidy  1  out  of  150  cases  of  carcinoma 
seems  to  be  associated  with  tuberculosis,  and  yet  both  mny  start  at  the 
same  time.  In  Martinis  cases  of  this  kiiul  the  large  majority  of  the 
carcinomata- — 9  in  13 — were  located  in  the  stomach.  I  found  the  two 
diseases  present  together  in  1  of  my  cases;  here  the  tuberculosis  was 
much  more  rec*ent  than  the  carcinoma^  and  had  started  when  the  car- 
cinoma was  at  the  zenith  of  its  growth. 

Other  complications  present  in  my  cases  were  pachymeningitis  in- 
terna, twice,  in  a  woman  seventy  years  old,  who  had  scirrlious  carcinoma 
of  the  pylorus,  and  in  a  woman  fifty-one  years  of  age,  who  had  a  medul- 
lary carcinoma  of  the  pylorus.  Dittrieh  considers  this  form  of  menin- 
gitis a  consecutive  tiisease,  and  holds  it  t**  occur  frequently.  But  a  direct 
connection  is  hard  to  find.  Pachymeningitis  is  not  rare  in  older  persons, 
and  it  may  tic  that  the  fact  that  botli  tliese  diseases  occur  in  older  pt^ojde 
i.s  the  cmly  real  connection  between  them.  Nephritis  mTurred  twice, 
fatty  liver  twice,  stirrhosis  of  the  liver,  bronchitis,  hypostatic  jmcu- 
monia,  polypus  uteri,  oophoritis,  abscess  between  esophagus  and  trachea, 
and  a  decubital  ulcer,  each  once. 


Oair.iN  AND  Deveijopment  of  Carcinoma  of  the  Stomach 

(A)  Point  of  Orujin. — It  is  hard  to  decide  whellier  the  carcinoma  ori- 
ginates in  the  mucosa,  subnmcosa,  muscularis,  or  .serosa*  since  the  early 
stages  of  primary  carcinoma  in  this  organ  can  be  seen  only  in  patients 
dead  from  other  diseases,  and  then  the  disea.se  is  usually  overlooked.  In 
order  to  dec^ide  this  question  it  is  necessary  to  have  a  large  series  of  carci- 
nomata at  a  very  early  stage,  when  only  one  layer  is  involved.  Ac- 
curate descriptions  of  carcinoma  in  this  stage  are  not  found,  largely  lie- 
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In  what  way  Uie  iiiiisi'uhir  hu miles  are  destroyed  ha>i  not  l>een  de- 
finitely explained  up  to  tlie  present  time.  Ditlrieh*  states  that  it  is 
difficult  ill  the  later  stages  of  rammer  to  d€*cide  whether  the  niusrular 
bundles  are  forced  iLside  hy  the  mah^nant  cells  or  are  destroyed  hy  being 
infiltrated  by  cells.  Rokitansky  believes  that  they  undergo  atrophy  due 
to  |>ry!iferatton  of  the  connective  tissue  between  theni,  and  Forster  agrees 
with  him  in  this.  On  the  whole,  however,  writers  so  far  have  paid  but 
scant  attention  to  this  point.  For  this  reason  I  shall  discuss  it  in  some 
detail,  and  describe  the  condition  I  hiixe  found  present  in  all  types  of 
carcinoma  studied  by  rae.  This  excludes  alveolar  cancer,  since  there 
was  no  opportunity  to  observe  this  form  in  my  cases. 

At  first  the  carcinomatous  cclis  extend  from  the  submucosa  down 
lK*twcen  the  larger  muscular  bundles.  Granulation  tissue  is  often  found 
in  the  connective-tissue  framework  in  the  neighborhood  of  the  cancer 
mass.  The  malignant  tissue  is  then  seen  to  form  white  bundles  and 
partittous  around  the  grayish,  transparent  muscle  sobstanee.  In  these 
cases  the  cancerous  tissues  are  completely  developed,  containing  lx>th 
alvetjli  and  stroma.  From  the  interstitial  tissue  of  the  larger  bundles 
the  malignant  cells  next  extend  lictween  the  smaller  muscular  bundles. 
Finally,  I  lie  cancer-cells  penetrate  between  the  individual  muscle-fibers, 
and  these  are  then  destroyed  by  fatty  degeneration.  This  condition  is 
illustrated  in  Fig.  1  of  Plate  I,  which  represents  a  section  of  the  muscu- 
lature of  the  lower  [uirt  of  the  esophagus.  It  came  from  a  cajse  of  ulcer- 
ated scirrhous  carcinoma  of  the  cardiu  in  which  the  muscular  layer  was 
thickened  due  to  infiltratetl  cancerous  masses.  In  t  he  center  of  the  picture 
at  1  appears  a  tmndh"  of  smooth  muscle-filxTS  cut  longitudinally,  and  he- 
tween  them  are  seen  groujis  of  cancer-cells  which  are  without  stroma  and 
lie  naked  against  the  muscle-fibers.  In  some  of  these  (at  5)  are  found  ob- 
long groujis  of  fat-granules.  On  either  side  of  these  longitudinal  layers 
are  swollen  muscle-bundles  cut  crosswise  (at  ti),  and  between  the  indi- 
\  idual  fibers  of  these  occur  groujjs  of  malignant  cells  which  have  forced 
the  fibers  apart  and  separated  them  into  irregular  groups.  I  was  unable 
to  find  any  evidence  of  the  muscle-fibers  taking  an  active  part  in  this 
process.  There  was  no  pronounced  division  of  nuclei  or  any  transition 
of  muscle-fibers  into  cancer-celis.  The  formation  of  fat-granuh's  which, 
as  far  as  I  can  detcnnine.  l>egins  near  the  nuclei  of  the  fibers,  indicates 
the  destructitm  of  the  musculature  l>y  fatly  tiegeneration. 

ic)  The  }ftir(t,sa. — The  mucosa  was  rarely  considered  as  the  point  of 
origin  of  cancer  by  4*hler  writers.  Thus  Prust  had  not  personally  seen  a 
single  instance  of  this  kind,  but  cites  a  case  observed  l»y  Andral  in  support 
of  the  theory  that  the  mucosa  may  l>e  the  site  of  primary  cancer,  while 
the  other  layers  are  unchanged.  But  the  case  to  which  he  refers  w^as  not 
malignant,  as  is  plain  from  the  description  given  by  AndrahJ  who  also 
considered  it  as  a  case  of  chronic  catarrh  of  the  stomach  in  a  person  with 
tuliereulosis  of  the  lungs  with  ulcers  in  the  ilciim.  Ilokitansky  thinks 
that  certain  forms  of  medullary  carcinoma  may  ocvnr  as  diffuse  infiltra- 
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tion  uf  the  mucosa*  hut  tliat  this  layer  is  far  less  fre<iyently  the  primary 
site  of  cancer  than  is  the  connective  tissue  of  the  submucosa.  At  the 
present  time»  however,  the  mucosa  has  become  the  center  of  interest, 
and  it  is  now  looked  upon  as  the  point  of  oriji^in  of  carcinoma  in  an  en- 
tirely different  pro|K>rtion  of  cases  than  earlier.  It  was  first  observed 
that  certain  types  of  caticer— the  cylinder-celled  carcinomata — originated 
here  (Reinhardt,  Forster,  Virchow,  etc.)  loiter  on.  Cornil  called  at- 
tention to  the  fact  that  nKMlullary  carcinomata  also  orij^nated  in  the 
mucosa,  and  finally  Waldeycr  has  recently  advanced  the  view  that  ail 
types  of  cancer  of  the  stomach  have  their  startiujt^-point  in  the  mucosa. 

(B)  Dereiopmenl. — Without  attempting  to  give  a  developmental 
history  of  cancer,  I  wish  to  bring  out  the  sahent  features  of  ttie  various 
theories  held  today.  I  shall  limit  myself  to  carcinomata,  since  the 
sarcomata  are  very  rare  in  the  stomach.  The  characteristic  thing  about 
carcinomata  is  the  fact  tfiat  each  growth  consists  of  two  elementary 
substances,  \h,,  the  connective  tissue  and  tlie  carcinomatous  cells.  The 
connective  tissue  f*>rms  the  supporting  frsimework  carrying  vessels  and 
forming  the  walls  of  cavities  of  varied  form,  shape,  and  arrangement,  tlie 
alveoli  containing  the  other  elementary  substance — the  cells.  This 
fundamental  structure  is  found  in  scirrhous  carcinoma,  cancroids,  and 
colloid  cancer,  which  are  the  different  types  occurring  in  the  stomach. 
The  real  query  then  becomes,  where  do  the  alveolar  cells  originate? 
'I'hey  are  the  central  [Kiint  in  the  development  of  cancer,  and  since  Joh. 
Miiller's  time  the  attention  of  observers  has  been  focused  on  them. 

(a)  Development  from  Comwdire-iusue  Cells. — The  old  notion  that 
these  cells  originate  from  amorphous  ones  as  exudates  from  the  blood 
and  lymph-vessels  was  overthrown  f»y  Mrchow,  who  advanced  the  theory 
that  they  originate*!  from  the  mother-cells  of  the  connective  tissue. 
Since  Virchow  is  the  originator  as  well  as  the  main  representative  of  this 
theorj',  at  present  held  by  a  numlier  of  our  best  histologists  (Forster, 
Rindfleisch*  and  others),  1  wish  to  recall  his  ideas  concerning  the  origin 
and  development  of  cancer. 

Virchow*  divides  the  development  of  cancer  into  five  stages:  (1)  The 
irritative  stage  forms  the  beginning  and  is  characterized  by  changed  im- 
tritive  conditions  in  the  connective  tissue  produced  by  the  cancer  poison 
(he  does  not  give  the  chara<^ter  of  this  poison),  whereby  the  connective- 
tissue  cells  undergo  an  active  proliferation  similar  to  that  of  ordinary 
inflammation,  giving  rise  to  masses  of  non-differentiated  cells — granula- 
tion cells.  (^)  The  next  is  called,  after  these  cells,  the  granulation  stage. 
At  this  stage  the  tumor  cannot  be  recognized  from  ordiruiry  inflammatory 
tjs.sue.  The  non^dilTerentiated  cells  are  like  those  of  a  young  tubercle. 
There  is  this  inherent  difference,  however,  thiit  only  the  malignant  cells 
are  capable  of  further  development.  This  difference  is  showTi  by  recur- 
rence of  the  malignant  tumor  in  the  apparently  healthy  tissue  surround- 
ing a  removed  cancer.  It  is  the  connective  tissue  that  has  the  most 
pronounced  ability  to  form  granulation  tissue,  henee  cancer  most  fre- 
quently develops  from  connective  tissue.     (3)  In  the  third  stage — the 
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stage  of  differentiatioii'^chaii^es  characteristic  of  malignancy,  by  which 
the  .s]jecific  structure  of  carcinoma  is  produced,  oc*cur*  and  first  in  the 
granulalion  tissue.  Tlie  undifferentiated  cells  now  develop  along  two 
distinct  lines.  One  part  of  them  is  changed  into  connet^tive  tissue  and 
vessels,  forming  the  tumor  stroma;  the  others  assume  the  form  and  ap- 
pearance of  epithelial  rt4ts,  either  cylindric,  scjuamous,  or  transitional, 
and  these  e(>ithelial  cells  fill  the  spaces  formed  by  the  stroma  and  make 
up  the  alveolar  contents,  (4)  The  fourth  stage  is  the  flowering  sta^e, 
and,  (5)  the  fifth  the  >1age  of  retrogression,  have  nothing  to  do  with  the 
development,  and  liente  are  k^ft  out. 

ib)  Devdopmetit  from  Pre'cjri.yting  Epitk^Ual  (elh. — As  early  a.s  1847 
Virchow*  pointed  out  the  similarity  of  carcinomatous  c*ells  and  epithe- 
lium without,  however,  thinking  about  a  geneti*-  relation  between  thenr 
In  1854  Reuuikf  dcmonstrutcd  the  dcv<'lof)mcnt  of  the  epithelioma  of  the 
skin  from  the  secreting  cells  of  the  sebaceous  and  sutloriparous  glands, 
lie  held  tJuit  the  cancer  mass  was  of  similar  strnrture  to  these  glands* 
and  suggested  the  name  adenoma  for  them,  bet  ause  the  cancer  growtlis 
develop  similarly  to  the  ghinds  in  the  emt*ryu.  He.  therefoi-e,  jiointeii 
out  an  entirely  new  mode  of  developnjciit  for  cancer-ceHs,  namely,  origin 
from  preexisting  cpithHial  cells  in  the  glands  of  the  skin.  Such  a  vnew 
was  entirely  contrary  to  the  belief  then  held  that  the  malignant  cclU 
developed  froin  amorphous  *'blaslomer."  For  a  long  time  Remakes  ob- 
servations stiMxl  alone  jnid  did  not  prevt*rit  Virchow"s  theory  of  origin 
frcnn  ordiuary  connetlive  tissue  from  hcitig  generally  accej>ted.  Mt^an- 
while  the  epithelioruata  (IlannoverJ),  or  squamous  cancroids,  as  they 
were  called  by  Aliberl,  becauie  separated  from  the  other  types,  and  as 
far  as  these  tumors  were  concerned,  Remak's  the^jry  as  to  their  origin 
was  definitely  proved  by  lliiersrh,§  who  added  that  cells  of  the  rele 
malpighii,  as  well  as  the  gland-cells,  might  Ijccome  the  origin  of  cancer- 
cells. 

As  far  as  canrer  of  the  stomach  gties,  it  was  of  greater  iriterest  that 
the  real  origin  of  cyiinder-celled  cancroids  bec^ame  knowTi  (Reinhardt4| 
Bidder/*  and  Vln^houft),  because  these  tumors  were  first  found  in 
the  stomach.  So  far  as  these  tumors  go,  it  was  known  from  the  ver>' 
beginning  that  the  ga.stric  glands  played  a  part  in  their  development. 
Waldeyertf  made  it  sufficiently  ]>hnn  that  thr  relation  between  the  stom- 
ach glands  and  these  caotrrs  was  the  same  as  that  between  the  glands 
of  the  skin  and  ilie  epitheliomata.  Cornil§§  had,  to  be  sure*  come  close 
to  the  truth  when  he  observed  the  enlargement  of  the  glands  and  the 

*  \'iri"li«w*s  Art-liiv,  lH-17.  voL  i»  p.  iH. 

t  "Kill  Britni^jiurEntwickrliiiigsgeischk'litetler  kR'ijs!iafU*ii  (rtxhwULslr."  DcuUrhr 
Kliriik.  1 854.  p.  170. 

t  Drts  Epitlirtitmi.  I^^ipsic  ]H,M. 

S  Der  Eiiitlidklkrchs  nMintntlHli  dvr  Haut,  Lcijjsic,  180.5, 

II  Annalen  <l.  (  huril^,  1B51,  vol.  ij,  p.  I. 
♦♦  Mtiller  s  Arcliiv»  185«,  p.  178.  ft  Gazette  Mwl.  de  Pitrb,  185,>.  p.  ei  I . 

tt  **Die  Entwickelung  tl<»r  Cartinome,"  \'jn:*how*3  Archiv»  1868,  vol.  xli,  p.  470. 
§1  **Contrilmtii>ii  ii  riiist«>irf^  fin  *level4jppemefil  hUtolo^qnc  des  Ui incurs  «'pitheliiLlcs«^ 
JoumaJ  de  I'MnaL  cl  dfr  pbyjiiul.^  1HIJ,>.  vol.  ii,  p,  •iiiVK 


ON  CANCER  OF  THE  STOMACH  57 

development  of  branches  on  the  side  of  the  fundi,  and  also  the  dis- 
appearance of  the  membrana  propria,  but  instead  of  considering  these 
bare  cell-masses  the  content  of  the  alveoli,  he  thought  epithelial  cells 
were  formed  in  the  stroma. 

When  it  had  been  proved  that  the  cells  of  the  cancroids,  both  squa- 
mous and  cylinder-celled,  originated  either  from  gland-cells  or  other 
epithelial  cells,  it  was  yet  left  to  show  whether  the  other  forms  of  car- 
cinoma have  a  similar  starting-point,  and  Waldeyer*  showed  that  there 
is  no  diflFerence  between  cancroids  and  other  carcinomata,  and  now 
holds  that  the  cells  of  the  carcinomata  in  general  spring  from  preexist- 
ing epithelium  either  in  the  skin,  the  mucous  membrane,  or  in  the 
glands. 

Wlien  there  is  no  difference  in  structure,  it  seems  reasonable  that 
there  should  be  a  common  mode  of  development  of  all  varieties  of  the 
same  type  of  tumor. 

According  to  German  writers,  more  especially  to  Virchow,t  the  differ- 
ence between  ''carcinoma"  and  "cancroid"  consisted  in  that  the  can- 
croids had  large  alveoli  visible  to  the  naked  eye,  which  were  filled  with 
epithelial  cells;  between  the  alveoli  occurred  a  stroma  made  from  the 
connective  tissue  of  the  involved  organ,  and  not  from  the  new-formed 
tissue.  The  "carcinomata,"  on  the  other  hand,  had  small  alveoli  the 
cells  of  which  originated  from  granulation  tissue,  part  of  which  developed 
into  cells  and  part  into  stroma.  Such  a  conception  as  to  the  character 
of  these  two  forms  of  tumors  had  the  weakness  that  it  was  based  both  on 
form  and  on  develoi)ment,  and  it  was  impossible,  in  an  individual  case, 
to  decide  whether  the  stroma  had  developed  from  the  new-growth  or 
from  preexisting  connective  tissue.  French  histologLsts  never  recog- 
nized this  difference.  In  Robin 's:^  "Tumeurs  heteradeniques "  the 
alveoli  contained  at  times  squamous  and  at  other  times  round-  or 
angular  cells,  hence  they  include  both  the  squamous  cancroids  and  the 
carcinomata.  Comil§  shows  that  the  difference  between  cancroids  and 
carcinomata  described  by  the  Germans  does  not  exist,  but  he  fails  to 
arrange  them  into  a  single  group,  consequently  he  only  adds  to  the  al- 
ready existing  confusion  by  suggesting  new  forms  with  strange  names. 
AValdeyer  was  the  first  to  have  courage  enough  to  annul  the  theoretic 
diflFerence  which  had  caused  so  much  confusion  in  the  description  of 
tumors.  At  the  same  time  as  he  was  tearing  down  this  theoretic  distinc- 
tion he  sought  to  show  that  both  varieties  have  the  same  origin,  namely, 
from  preexisting  epithelial  cells. 

Accepting  the  theory  that  carcinoma  springs  from  epithelium,  its 
development,  according  to  Waldeyer,  must  occur  as  follows:  In  an 
organ  containing  epithelial  cells,  for  example,  glands,  or  the  mucosa  of 

*  Virchow's  Archiv,  1872,  vol.  Iv,  p.  67. 

t  "  Ucber  Cancroide  iind  PapillargeschwUlste/'Virchow's  gesammelte  Abhandlungcn, 
186i2,  p.  1018. 

}  **  Memoire  «up  le  tissu  heteradenique,"  Gaz.  hebd.  1856. 

§  **  Memoire  sur  les  tumeura  epitheliales  du  col  de  Tuterus,"  Jour,  de  Tanat.  ct  do  las 
phyaiologie,  18M,  vol.  i,  p.  472. 
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the  alimentary"  tract,  the  aeini  develop  irregularly.  The  gland-cells  pro- 
liferate first,  filling  the  acini,  then  dilating  theni,  and  finally  grow  as  cell- 
buds  ont  in  the  surrounding  tissue.  These  protruding  cell-masses  are 
designated  carcinomatous  bodies  by  Waldeyer.  At  fin^t  they  apt>ear  a^ 
buds  on  the  sides  of  the  acini,  but  soon  they  can  be  distinguished  from 
these  by  the  fact  that  they  are  not  liniited  by  a  l»asement-nieuibrane  and 
form  solid  masses  of  cells.  The  earcinoniatous  masses^  grovring  still 
further  out  in  the  surrounding  tissue,  continually  branch  in  all  directions, 
forming  an  anas t* mi o sing  network  of  cells,  which  in  cross- section  form 
the  alveolar  contents.  The  t  onnective  tissue  surrounding  the  cancer- 
cell  is  at  first  siinj>ly  the  stroma  of  the  original  gland.  Soon  granulation 
cells  appear.  These  may  come  either  from  the  proliferalion  of  the 
existing  connective- tissue  cells  or  from  the  blcK*d.  Waldeyer  calls  this 
process  **])eriacinose  oder  intralobulart*  Wucberu ng,"  and  he  considers 
this  granulation  tissue  simply  a  by-producU  playing  a  sul)ordinate  part 
in  the  develoiuuent  of  tlie  carcinoma,  contrary  to  \  irchow  w  ho  holds  the 
granulation  tissue  to  l>e  a  single  stage  in  the  development  of  the  tumor. 
The  stroma  of  the  carcinoma  is,  therefore,  composed  partly  of  preexist- 
ing connective  tissue  anil  partly  of  periacinous  granulation  tissue.  The 
numerous  writers  on  cancer  adhere  to  one  or  the  other  of  these  two 
theories. 

In  my  work  on  Carcinoma  of  the  Stomacli  I  have  paid  particular  at- 
tention to  the  develt>pmeut  by  means  of  a  thorough  study  of  the  muco^ 
at  the  edge  of  the  tumor.  I  siiall  give  my  observations  nn>re  in  detail  in 
connection  with  the  individual  cases,  but  in  general  I  have  found  Wal- 
deyer's  theory  to  hold  good  in  many  of  my  cases.  However,  I  have  l:teea 
unable  to  tiud  it  true»  as  he  has,  in  every  case.  At  this  point  I  wish  to 
present  Waldeyer's  ideas  of  the  developnient,  and  explain  it  by  a  case 
which  is  interesting  in  tliis  connection. 

Prior  to  Waldeyer,  the  connection  between  the  gastric  glands  and 
carcinoma  was  recognized  but  once  by  Cornil,*  to  which  I  have  already 
referred.     Waldeyer   found   that    the   degenerated   gland-cells   at  first 
broke  through  the  nuiscularis  mucosa*  and  then  rapidly  invaded  the 
readily  movable,  loose  subumcous  coiuiective  tissue.     At  this  point  the 
real  cancer  nodules  arc  formed.     They  occur  at  first  as  small  isolated 
knolis,  which  suggest  their  analogy  to  the  gastric  glands,  and  later  these 
grow  together,  forming  diffuse  masses.     He  has  proved,  furthermore, 
that  both  the  gastric  glands  and  the  mucous  glands  at  the  pylorus  may 
be  the  starting-points  of  cancer.     It  was  only  rarely  that  a  larger  portion 
of  the  gastric  glands  underwent  carcinomatous  degeneration — nearly 
always  a  small  group  of  glands,  10  to  W  individual  fundi,  or  even  les^. 
became  malignant.     As  smyn  as  these  penetrated  the  nmscularis  mucoid 
a  rapid  development  took  place,  leading  to  the  formation  of  a  large  node, 
connected  with  the  glands  above  l>y  a  small  peilicle.     This  pedicle  i^ 
not  always  in  tlie  very  center  of  the  tmnor,  but  often  lies  to  one  side*  ^ 
that  a  series  of  sections  is  often  needed  to  find  it.     The  gastric  glands  sii^* 
rounding  the  malignant  cells  are  often  dilated  iu  their  lower  ends,     Thc^J 
*  Robm*8  Journal.  1S65.  p.  470. 
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L*ks  and  wide  bottc 


filled  with  cells 


IS  bottles,  with  narrow 
staining  more  intensely  than  normal  gland -cells  with  carmin. 

In  certain  parts  of  the  tumor  mass  in  the  nnicusa  there  occur  car- 
cinomatous bodies  so  arranged  as  to  Icmk  like  liypertrophied  gastric 
glands,  giving  the  tumor  the  structure  *>f  an  adenoma.  In  other  places 
no  distinct  architecture  is  followed,  but  irregular  figures,  now  rounds  and 
then  irregular,  with  spikes  or  branches  on  the  sides,  occur,  thus  deviating 
from  the  structure  of  adenoma. 

Cornil  thought  the  dilatation  of  the  lower  ends  of  the  gastric  glands 
was  due  to  the  following  changes:  the  surface  villi  or  papillie  were  length- 
ened, and  it  was  im[x:>ssible  to  find  the  point  of  exit  of  the  dilated  glands 
at  their  bases.  From  this  he  conclnde<l  that,  as  the  papillte  grew  in 
length,  they  also  grew  togetlicr  at  their  liases,  thus  closing  the  months 
of  the  glands,  and  this  led  to  a  dilatation  of  the  fundi  below.  This  dilata- 
tion he  believes  to  be  the  first  step  toward  malignancy,  and  Waldeyer 
agrees  with  him  here. 

Granulation  tissue  (**periacinose  Wucherung")  surrounds  the  can- 
cerous bodies.  This  is  young  connective  tissue,  and,  according  to 
Waldeyer,  the  amount  and  consistence  of  this  stroma  de*'ides  whether  a 
tumor  is  to  be  of  the  scirrhous  or  medullary  t>i>e.  Waldeyer's  descrip- 
tions of  the  de\'elof)ment  of  carcinoma  from  the  gastric  glands  are  plain, 
indeed,  but  his  ilkist  rat  ions  fail  to  show  the  connection  between  the 
glands  and  the  tumor  in  the  submncosa. 

As  an  illustration  of  the  development  of  eareinoma  from  the  glands  I 
.      offer  the  following  ease : 

^^^  Case  VU. — Mixed  tumor,  **  f'ylimhr-vatirroid*'  and  carcinoma.  Hing-Jthaptd^  iargft 
^^^gtiKiid,  ulcerated  tumor  in  pyloric  end  and  the  neighboring  jmri  of  the  duodenum.  Some 
^^^tmtraetion  of  pyloruM  without  dUatation  of  the  xtomach.  The  tumor  started  in  the  glands  of  the 
mtteota,  which  a^nds  extensions  down  into  the  mn^cutarijii  rnucoaw.  Similar  ittmorjf  of  the 
W^0mpk-^landM  of  the  Ut»cr  curvature  of  the  stomach;  cytinder-caneroid  of  the  tirer,  ^filiary 
^^mgrrinoma  of  the  peritoneum.  Croupoun  pneumonia  of  the  midiile  lobe  of  the  left  lung, 
^^^fonekiectolic  caritiej  of  the  basat  lol^e  of  the  left  lun^. 

^^f  Henrit-tte  Jttrgensen,  furty-six  years  old,  fiiarrit'd.  Autopsy,  March  5,  187i,  seventeen 
I  bciiirs  after  death.  The  abdominal  eavity  conlairii*  !?.5  liters  of  a  clear,  piihv,  serous  fluid. 
I  Ttic  pylorus  U  pulled  down  and  lies  below  the  right  lobe  of  ihe  liver,  surrounded  by  Dofjular 
tumors.  The  stomaeh  15  not  dilated;  it  holds  550  c.e.  The  form  is  normal  &h  far  as  to  the 
pyloric  end*  which  is  contractetl  and  does  not  admit  the  tip  of  a  fing^T.  The  constriction 
is  due  to  an  ulcerated  tumor  which  is  10  cm.  wide  and  reaches  completely  around  the  py- 
loric end-     The  tumor  ends  toward  the  fundus  as  a  pronounced  infiltnitcd,  wave-sbapeil 

1^ ridge.     It  extends  over  the  pyloric  sphincter  for  ^  cm,  into  the  duodenum  as  a  Hat,  grayish- 

^Bvhite,  9otl  infiltration  of  the  mucosa. 

^^f        Cro®«-4ection  at  the  pylorus  shows  the  ser<,>sa  on  I  be  out^iide,  and  is  unchanged  except 
^     mt  like  leaser  curvature,  where  there  is  found  a  tumor  majss,  1  to  i  em.  in  thickness;   the 
rotiseularis  b  hj'pertrophicd,  lieing  5  to  10  mm.  thick,  and  penetrated  by  large  septum 
exieDding  into  it  from  the  mucosa;  in  the  submucosa  inside  of  the  muscularis  is  a  homo- 
neoiis,  soft,  white  tumor  which  in  cross-seetion  simulates  the  brnin  substance.     From  the 
L  surface  a  purulent  fluid,  consisting  of  cylindric  cells,  can  lie  expressed.     The  mucosa  of 
fundua  ha«  undergone  postmortem  softening.     In  the  gastrohcpatic  ligament  occur 
Erm*  white  nodules.     Everywhere  around  the  pylorus  are  tumors  varying  in  si»e 
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from  that  of  a  hempsced  to  a  walnitl.  One  of  the  retroperitoneal  glands  has  been  dmii^ 
into  a  soft,  walnut- si zecl  tuimir. 

Al  the  upper  right  edge  of  the  rijiht  lube  uf  the  liver  Is  found  a  round,  nodiiUr  tumor 
as  large  as  a  walnut*  Besides  ibis  titmor  there  tycviir  a  nodule  as  large  &b  a  hempisecdattd 
another  as  large  us  a  pea  in  the  left  and  right  lobes  of  the  liver  respectively. 

Tumors  varying  in  size  from  a  raillel-siMfd  to  that  of  a  pea  are  found  in  the  ut«o- 
vesieular  fossa  and  in  the  pouch  of  Dmiglas.  The.se  rather  firm  tumors  are  fastened  to 
the  other  tissues  by  ii  broad  bi*.-**'.  They  are  often  pigmented,  and  have  a  papdlomatoiu 
surface.     The  other  organs  arc*  iinehanged, 

Mieroseopically,  the  mue(i?in  is  set*n  to  exJead  I  em.  up  over  the  edge  of  the  ulecr. 
The  edge  is  1  lt>  '2  em.  thiek,  urid  consists  of  a  *  2  to  1  cm.  thick  layer  of  cattnnomflioii><  ifHs, 
and  below  this  Ihe  thickened  mus^/vdaris,  whi(h  is  jx^net rated  by  white  septa.  I  nder* 
neath  the  musfularis,  in  the  neighborhcmd  of  the  lesser  lunenliini,  is  found  a  tutnor  maJi 
2  cm-  thick,  which  inclose^i  a  number  of  enlurge^l  lymph-glands.  The  niutxjt>a  at  the  edge 
of  the  ulcer  is  not  thickened;  on  its  surface  occur  naked  villi  which  are  not  enlarged;  00 
exits  for  tlie  gastric  glftn<ls  are  visible,  and  the  mucosii  consisLs  of  a  imiform  mass  of  coo- 
neetive  tissue  ciintaining  seatleretl  indifferent  cells.  In  the  deeper  layers  of  the  mtieosn  an* 
ghmils  occurring  as  distinct  gruups  of  acini.  A  few  uf  tliese  itre  rather  winding  in  tJjeir 
course,  and  have  slighlly  irrt^giilar  sides.  In  the  musculuris  muco>Jsje  appear  alve<ih»  SJHiie 
of  which  lire  regular  and  line<i  with  cylindric  cells;  others  are  irregular,  often  v  ith  long, 
narrow  casities,  which  are  hllcfl  with  round  polynmrphons  or  cubic  cells,  H  niicra  lanre, 
ami  having  a  nucleus  G  uiicra  in  size.  These  cavities  Waldeyer's  carcinomatous  bodies  — 
are  clearly  seen  to  he  in  dire<'t  connection  with,  and  to  originate  in.  the  glands  of  the  mui^tjsa 
(See  Plate  I,  Fig.  4,  5).  The  tumor  in  the  submuco.sa  consists  of  a  eounective-t issue  strofsa 
containing  alveoli  lined  with  cylindric  cells.  These  al\  eoli  are  often  arranged  id  grou|i» 
resembling  the  gnifadike  glands  of  the  mucosa.  In  the  white  s<^pla  between  the  niuaeuUr 
bandies  alveoli  similar  tn  those  of  the  tumnr  rMfiir^  In  the  lyuiph-glands  is  found  a  deliealet 
often  pntUfHmceilly  dcgenerutcib  stroma,  siirrnunding  large  groups  of  alveoli,  mcj^t  uf  which 
are  lined  with  cylindric  ceHs*  but  some  are  filled  with  irrt^guUir  cell  forms.  Large  pArt«  of  the 
lymph-glands  consist  of  cheesy  nia^j^ci,  in  which  the  tnil lines  of  regularly  arranged  cyhndrie 
cells  can  l»e  distinguished  in  a  fatty,  granular  detritus. 

The  tumors  in  the  liver  are  cylindric  carcinoma ta  having  a  scant  sironia  and  larHc 
alveoli. 

As  is  seen  in  Fig.  'i.  Plate  L  theconncctit>n  bet  wt-en  the  gastric  glands  and  the  careinouM 
IS  definite*  The  papilla*  at  the  surface  of  the  mucosa  are  seen  to  Ik*  tif  normal  height; 
their  epithelial  covering  is  absent.  The  gland  openings  an"  not  visible,  and  the  upper  hiyer 
of  the  mucosti  appears  as  a  uniform  layer  of  connective  tissue  containing  fibers  and  nuelci 
partly  arranged  along  the  long  uxes  of  the  villi. 


It  was  pictures  of  this  type  which  brotight  Cornil  to  tlie  i-onchLsion 
that  tlie  mouths  of  the  gastric  ghiuds  were  closed  by  tiie  growing  to- 
gether of  the  villi  at  llie  bases.  I  consider  this  conelasion  rather  hasty, 
since  the  identical  fiicture  can  He  seen  in  the  upper  hiyer  of  the  mucosa  in 
cases  in  wliii  h  I  he  epithelium  is  lacking  from  the  villi  and  the  o|K*nings 
of  the  glands;  the  o[^eiiings  become  iinrerognizaWc  in  such  cases,  but 
may  be  wifle  t>pen  for  all  that.  That  such  is  the  vase  I  have  often  ob- 
served while  examining  the  mucosa  of  parts  of  the  stomach  distant  from 
the  malignant  growth,  as,  for  instance,  in  the  funthis,  when  the  cancer 
was  located  at  the  jiylortis.  Whether  the  ejiitheliom  in  stich  causes  was 
lost  prior  to  death  Ihrough  catarrh  of  the  stomach  or  was  lost  by  soften- 
ing after  death,  one  gets  the  impression  of  the  upper  part  of  the  mucojUi 
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being  a  homogeneous  mass  with  closed  gland  mouths.  But  this  does 
not  mean  that  they  are  actually  grown  together,  especially  since  the 
fundi  below  are  of  normal  appearance,  neither  filled  with  cells  and  secre- 
tion nor  dilated,  hence  without  any  signs  of  anything  preventing  their 
contents  from  being  emptied.  Deeper  in  the  mucosa  (See  Plate  I,  Fig.  2) 
the  glands  (3)  appear  as  groups  of  acini  cut  across.  These  are  not  dilated, 
but  here  and  there  they  are  slightly  irregular  in  form.  This  is  especially 
the  case  in  one  place  (at  5,  a),  where  they  break  through  the  muscularis 
to  the  mucosa;  here  occurs  a  group  of  irregular  acini,  from  which  a 
string  of  cancer-cells  penetrate  into  the  muscularis  mucosse  (5,  a). 
This  string  is  at  first  narrow,  being  only  two  cells  wide,  but  a  little  deeper 
where  it  enters  the  submucosa;  branches  are  given  oflF  at  the  sides,  form- 
ing elongated  groups  of  cancer  bodies  (5,  6).  The  entire  group  of 
cancerous  bodies  and  glands  correspond  nicely  to  Waldeyer's  description; 
the  group  has  the  shape  of  an  hour-glass,  the  upper,  wider  portion  being 
formed  by  the  irregular  acini,  the  middle  part  by  the  narrow  stalk  in  the 
muscularis  mucosae,  and  the  lower,  wider  portion  (5,  6)  by  a  larger 
group  of  cancerous  tissue  in  the  submucosa.  A  little  to  the  left  of  the 
figure  (at  5,  c)  is  seen  another  penetration;  in  the  narrow  septum  in 
the  muscularis  occurs  a  canal  cut  across,  lined  with  regularly  placed 
cells;  below  this  is  seen  both  a  large  cancerous  body,  consisting  of  round- 
celLs,  and  a  group  of  alveoli  similar  to  the  irregular  acini  of  a  gland,  hav- 
ing regular  secreting  cells  in  one  of  the  acini.  The  connection  between 
these  cancerous  masses  and  glands  above  is  not  shown  in  the  figure,  but 
such  a  connection  was  without  doubt  present.  It  is,  as  a  rule,  very  sel- 
dom, that  the  origin  from  the  glands  is  sho\^ii  by  a  single  section  as 
plainly  as  at  5,  a.  In  such  a  case  the  cut  must  pass  straight  in  the 
direction  of  the  penetrating  cells,  for  if  it  falls  in  any  angle  of  this,  iso- 
lated groups  of  alveoli  appear;  when,  however,  one  has  once  discovered 
the  direct  connection  between  glands  and  the  carcinomatous  tissue  under- 
neath, it  is  easy  to  follow,  by  successive  sections,  the  relationship  of  the 
malignant  cells,  although  the  sections  may  run  diagonally  to  the  stalk. 

Retrogressive  Processes  and  Ulceration  in  Cancer  of  the 

Stomach 

On  the  whole,  the  retrogressive  processes  of  carcinoma  of  the  stomach 
are  similar  to  those  of  carcinomata  anywhere  in  the  body.  When  can- 
cerous tissue  has  reached  a  standstill,  there  occurs,  after  a  certain  period, 
diflFerent  for  the  various  types,  and,  as  a  rule,  shorter  for  the  softer  than 
the  more  solid  forms,  fatty  degeneration,  whereby  both  the  stroma  and 
the  alveoli  are  changed  into  a  granular  detritus.  In  carcinoma  of  the 
stomach,  and  especially  in  the  softer  forms,  as  medullary  carcinomata, 
large  portions  of  tissue  may  die  at  once,  thus  producing  greater  or  smaller 
areas  of  gangrene  in  the  tumor. 

(A)  Gangrene, — Gangrene  of  larger  portions  of  malignant  tumors  is 
not  a  rare  occurrence.     Prus*  noted  it,  and  believed  it  might  lead  to  a 
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cure.  K5hler  states  that  the  entire  tumor  might  become  gangrenous, 
and  the  process  may  not  only  extend  to  the  serous  coat  of  the  stomach, 
but  might  aflFect  the  adherent  neighboring  organs  as  well.  Lebert*  once 
observed  a  gangrenous  slough  adherent  to  the  liver.  Later  observers, 
though  reporting  large  series  of  cases,  do  not  put  any  special  emphasis  od 
gangrenous  destruction.  For  this  reason  I  shall  describe  a  case  of  this 
type.  In  this  case  carcinoma  was  suspected  during  life,  since  the 
vomited  material  had  a  pronounced  fetid  odor. 

Cahk  Vin. — Medullary  carcinoma  (medium-aized  cdls).  A  soft  ulcerated  ivmor  in 
the  pyloric  end.  This  is  adherent  to  a  tumor  as  large  as  a  child's  head  between  ike  piflorus  and 
the  transverse  colon.  The  center  of  the  large  tumor  is  gangrenous,  and  a  large  eariiy  has  been 
formed  which  communicates  with  the  stomach  through  the  bottom  of  an  ulcer.  Careinamakms 
lymph-glands  along  the  le.s,ter  curvature.     Marantic  thrombi  of  lx)th  crural  reins. 

Marie  Richtor,  fifty-nine,  marriixl.  Autopsy  July  9,  1873,  thirty-six  hours  after 
iloath.  There  is  no  fluid  in  the  j)eritoneal  eavity.  Between  the  transverse  colon  and  the 
stomneh  is  a  tumor  as  lar^e  us  a  child's  head.  It  is  found  in  the  left  h^-pochondrium  and 
the  iliac  ftxssa,  and  it  is  movable  against  the  })osterior  abdominal  wall,  but  adherent  to  the 
stomach  and  the  iH)lon.  The  stomach  contains  a  thin,  grayish  fluid  in  which  are  whitiiJi- 
gray  shreils  and  clumps  of  dcgt^nerateii  tissue.  In  the  posterior  lower  wall  of  the  pylomt 
is  a  n>und  ulcer,  10  cm.  in  diameter.  This  has  a  gray  spotted,  soft,  uneven  raised  edge. 
The  floor  forms  the  entrants  to  a  cavity  as  large  as  a  fist.  This  has  been  produced  by 
gangrene  in  the  largi*  tumor,  and  is  filled  with  a  gray,  stinking  fluid  containing  Urge  ne- 
cn>tic  masses  of  the  malignant  tissue.  The  non-gangrenous  part  of  the  tumor  has  a  grayish- 
white  cut  surface,  fnim  which  grtNit  quantities  of  purulent  fluid  can  be  expressed.  This 
fluid  ctmtains  polymon>hous  ci»lls.  i>art  of  which  are  cylindric  and  part  round  or  angular, 
with  n>und  or  oval  nuclei.  The  surface  of  the  tumor  is  covered  by  the  omentum,  and  here 
are  found  numerous  soft  white  ntnlules  varying  in  siEc  from  that  of  a  pea  to  a  nut.  There 
art*  metastatic  tumors  along  the  less«»r  curvature.  No  other  metastatic  growths  are 
presi»nt. 

(li)  VIceratlofi.-  (lan^riMie  of  smaller  portions  of  the  tumors  is  often 
asscK*iateil  with  iilooration,  so  that  there  is  found  in  the  rapidly  growing 
tumors  a  (xmihination  of  pin^riMic  and  moKHnilar  necrosis.  (Rokitansky 
and  Dittrich  wcn^  the  first  to  write  detailed  descriptions  of  ulceration  in 
oan*inoma  of  the  stoniarh."^  In  the  firmer  tyjK^s,  a.s  the  diffuse  scirrhous 
and  alvei>lar  rannnoniata,  n*tn>^ressive  proc^esses  occur  from  the  surface 
inwanl  and  take  plaiv  so  evenly  that  the  stomach-wall  appears  ground 
away.  Dittrirh  lH»lievos  this  nii^ht  Ix*  due  to  the  i>eristaltic  movements 
of  the  orjran,  when»hy  the  tumor  is  ruhlHHl  against  the  food  or  the  op- 
fHvsite  wall. 

Thert*  an^  no  statistics  giving  the  fnnjuency  of  ulceration  for  the 
various  tyivs  of  oan*inomata.  The  statistics  available  give  only  the 
rvlative  i  r>iH>rtions  of  uKvnition  in  ean*inoma  as  a  whole.  All  reports 
are  vague  rt^ganling  the  frtHiuenoy  of  ulix'^ration  in  any  individual  cUss 
of  eamx^rs.  Ktihier,  who  gnniiHHl  tc^^ther  the  figures  given  by  Lebert, 
Valleix,  and  l>ittrieh,  found  uKvration  pnv5tMit  in  t>9  of  115  cases,  or  60 
l>er  ixMit..  of  oartMUomata  of  the  stomach.  Waldeyer  found  8^  cases, 
which  he  dividi\i  as  follows:   11  s^^irrhous,  o  nu\iullarA\  8  colloid,  and  13 
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ulcerated.  It  cannot  be  possible  that  more  than  half  of  Waldeyer*s 
cases  were  non-ulcerative,  and  just  what  he  means  by  13  ulcerative  cases 
i<«  hard  to  say.  Twenty-eight  of  rny  3*^  ca.scs  were  complicated  by  ulcers. 
and  only  1  tumors — 2  t>f  diiTu.se  scirrhous,  1  of  cylindrie  celled,  and  I  of 
diffuse  alveolar  carcinoma — were  covered  with  iutact  mucous  membrane, 
wKieh  never  appeared  (|uite  normal,  and  was  at  times  more  or  less  in* 
filtrated  with  carcinoma ttjus  cells.  There  are,  of  course,  all  possible 
varieties  of  malignant  ulcers,  from  the  most  superficial  ones  to  a  very 
wide  and  deep  loss  of  substance,  and  to  |>lare  an  arbitrary  limit  on  it, 
as  iias  been  attempted  by  Kohler  and  Waldeyer,  is  impossible. 

The  ulceration  begins  in  the  mucosa,  which  either  sloughs  off  in 
large  flakes  or  disappears  in  very  small  particles.  As  far  as  I  can  make 
out,  from  a  study  of  younger  tumors,  the  degeneration  of  ttie  mui^'osa  is 
always  due  to  a  preceding  cancerous  infiltration,  hence  it  is  the  carcino- 
matous tissue  which  becomes  necrotic.  I  have  never  observed  that  any 
large  part  of  the  non -cancerous  mucosa  has  sloughed.  Destruction  of 
the  malignant  tissue  in  the  snbmucosa  and  the  muscular  layer  is  often 
accompanied  witti  small  hemc*rrhages.  "llie  blood  when  changed  by  the 
gastric  juice  appears  like  coffee-grounds  in  the  \'omitus.  The  degeti- 
erated  tissue  is  also  infiltrated  by  this  bloorh  so  that  the  floor  of  the 
ulcer  often  has  a  grayish-black  appearance.  The  destruction  of  tissue 
does  not,  as  a  rule,  take  place  evtmly  over  the  entire  surface,  but  often 
penetrates  into  the  depths  of  the  tissues,  forming  irregular  cavities. 

While  destruction  of  tissue  takes  place  in  sonic  places,  new  cancerous 
projections  grow  out  in  others,  thus  adding  still  more  to  the  irregularity 
of  the  ulcer.  One  remarkable  feature  of  these  carcinomatous  ulcers  is 
that  there  is  rarely  any  disagreeal>le  odor  from  tliem.  Neither  the 
vomited  masses  nor  the  gas  forced  up  from  the  stomach  is  especially 
odorous.  This  is  apparently  due  to  the  action  of  the  gastric  jniee,  since 
it  has  lately  t>een  shown  to  have  a  deodorizing  effect  on  cancers  in  other 
parts  of  the  body.  As  far  as  the  gastric  juice  goes,  it  is  assumed  to  have 
some  effect  on  the  ulcerating  surface  which  is  not  protected  by  the 
mucosa.  It  seems  to  dissolve  the  superficial  layers  of  the  surface  it 
touches,  and  thus  facilitates  the  spreading  of  the  nicer.  In  a  few^  in- 
stances I  have  observed  what  appeared  to  l>c  a  dissolving  action  of  the 
gastric  juice  on  the  edge  of  the  penetrate*!  muscularis.  1  found,  for 
instance  (Case  XXVTII),  that  the  infiltrated  nmscular  edge  of  the  ulcer 
waa  smooth.  Microscopically,  the  carcinomatous  tissue  and  the  muscle- 
fibers  did  not  show  fatty  degeneration,  as  is  usually  the  case  in  carcino- 
matous ulcers,  but  they  appeared  unchanged  almost  to  the  very  edge  of 
the  ulcer.  There  wtis  only  a  thin  layer  (0,3  mm.  at  the  very  edge)  where 
the  malignant  tissue*  as  well  as  the  muscle-fibers,  was  changed  to  a 
finely  grranular  mass  without  fat -globules,  I  l>elieve  it  possible  for  this 
finely  granular  degeneration  to  be  due  to  the  corroding  influence  of  the 
gastric  juice.  This  is  made  more  plausifile  liy  the  fact  that  such  a  finely 
granular  edge  has  been  observed*  in  the  peptic  ulcers,  and  here  it  is 
recognized  as  due  to  the  action  of  gastric  juice, 
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Wlien  Llir  iilf€*r  \ms  passed  through  the  museuiaris,  its  bottom  often 
is  found  to  be  .smt>otli»  firm,  and  of  a  white  color,  as  if  it  consisted  of  con- 
nective* tissue.  But  this  appearauee  is  most  freciuently  due  to  a  firmer 
carciTiomatous  developiueut  in  the  serosa.  I  fuiiud  only  a  single  instance 
where  the  floor  was  couiposed  entirely  of  connective  tissue,  but  even  here 
the  edge  was  made  of  g^rowing  eareinomatous  tissue.  It  api>ears  as  if 
u leers  clean  themselves  by  throwing  off  eaneerous  masses.  The  clean 
appearance  produced  by  Ihis  hns  led  to  the  belief,  lield  by  some,  that 
carcinorna  is  curalvle. 

Bittrich'*'  especially  has  advanced  this  view.  He  failed  to  find  in- 
stances of  ttiis  in  the  literature,  yel  he  believes  it  possit)le,  although  the 
?>ottoni  of  the  nicer  was  cleaned  only  in  parts  and  carcinomatous  growths 
were  still  present.  He  admits  of  having  seen  only  a  single  instance  of 
healed  carcinoma.  This  occurred  in  a  woman,  sixty  years  old,  brought 
in  dying  of  pneumonia.  On  the  lesser  curvature  of  the  stomach  was 
found  a  wide  scar,  3  to  4  x  1  cm.,  firm,  fibrous.  I'nfortunately, 
this  case  is  not  at  all  suited  to  prove  his  claim,  partly  Ijecause  a 
clinical  history  is  missing,  and,  what  is  of  much  greater  imjiortancet 
there  were  absolutely  no  signs  of  metastatic  growths  in  the  liver 
or  the  lymph -glands.  It  was  without  dt>ubt  the  scar  of  a  peptic  ulcer, 
Lebert,t  too,  believes  cancer  curaljle,  and  bases  his  belief  on  three  case*, 
but  none  of  them  prove  anything,  since  cancerous  tissue  was  present  in 
the  edges  of  them  alb  Forster  does  not  believe  that  healing  is  possible, 
and  does  not  regard  Dittrich's  case  as  convincing.  He  firmly  asserts 
that  carcinoma  of  the  stomach  is  always  fatal.  I  have  seen  nothing  in 
the  literature  or  at  autopsies  which  would  lead  me  to  Ixdieve  in  the 
curability  of  f  arcinoma  of  the  stomach. 


Varieties  of  Canc  er  of  the  Stomach 

SCIRRHU8 

It  is  difficult  to  define  scirrhns  histologically,  because,  on  the 
one  side,  it  shades  into  hypertrophy  of  the  connective  tissue,  and, 
on  the  other,  it  is  more  or  less  closely  allied  to  the  softer  varieties  ol 
carcinoma.  Fortius  reason  histologists  do  not  consider  it  an  irulixndual 
form,  antL  from  Mtiller's  time  on,  it  has  been  classified  with  the  caf- 
cinomata  as  a  snbvariety.  It  is  often  impossible  to  sc[)aratc  tl  from  the 
other  forms,  and  the  only  reason  for  not  giving  up  its  independence  en- 
tirely is  that  clinically  it  has  l>een  known  from  earlier  times  to  he  less 
malignant,  to  grow  slower,  and  to  be  less  (>rnne  to  metastases  than  the 
softer  types — the  medulla rv  carcinomata.  In  pathologic  as  well  as 
clinical  dest  ri]>tions  scirrhus  at>|jears  as  a  main  variety  of  cancer  on  a  par 
with  carcinoma,  **  cylinder-cancroid,"  and  alveohtr  cancers  (**Carcinom, 
Cylindercancroid,  og  .Vlveolarkriift'*),  but  individual  writers  have  used 
the  term  '* scirrhus'*  in  part  of  their  cases  without  stilting  where  tJiey  put 
the  dividing-line  iK^ween  scirrlious  and  medullary  carcinomata.     Since 
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the  line  of  division  necesi^arily  had  to  be  arbitrarily  placed,  it  is  readily 
explained  why  its  frequency  in  relation  to  other  tumors  varied  so  vastly. 
Rokitansky  considered  it  the  most  frequent  of  carcinomata  of  the 
stomach.  So  did  Brinton,*  who  gives  a  frec|uency  of  7^  per  cent.  In 
18^  cases  he  found  ISO  instances  of  scirrhous,  3^  of  medullary,  17  of 
colloid,  3  of  melanotic,  and  1  of  villous  cancer.  Hannover f  and 
Forster  J  found  the  medullary  carcinomata  far  more  fretiuent  than  the 
scirrhous  tyi>e  in  the  stomach.  I  have  classified  as  scirrhus  those  firm 
tumors  where  cancer  juice  could  not  tie  expressed  from  the  cut  surface, 
and  have  come  to  agree  with  the  last-mentioned  writers  that  scirrhous 
carcinomata  are  less  frequent  than  the  softer  forms»  since  only  5  of  my 
^9  cases  were  of  this  type.  Structurally,  there  is  no  sfjecial  difference 
betw'een  scirrhous  carcnnoma  of  the  stomach  and  that  of  other  organs, 
e,  g,,  the  mammary  glands.  On  the  whole,  the  connective  tissue  is 
present  in  an  o%''erw"heiming  proportion.  Thus  I  found  varieties  corre- 
sponding to  Bill  roth  \s  §  connective-tissue  cancers.  Other  forms  appear 
as  carcinoma  wuth  hypertrophy  of  the  connective-tissue  bundles.  These 
develop  at  the  expense  of  the  alveoli,  the  cells  of  which  atrophy  and 
undergo  granular  degeneration  in  proportion  as  their  space  is  encroached 
upon  by  the  developing  stroma  (Rindfleish||  and  LUcke**). 

Finally,  there  are  types  with  the  usual  alveolar  structure  and  without 
a  pronounced  hypertrophy  of  the  connective-tissue  stroma*  in  which  the 
alveoli  are  ver>^  small,  and  it  is  apparently  the  size  of  these  w4iich  makes 
the  firm  consistence  of  the  tumor.  The  last-mentioned  type  forms  the 
connecting  link  w^ith  the  ordinary  carcinoma,  I  failed  to  find  a  single 
instance  of  scirrhous  carcinoma  the  structure  of  which  suggested  gland- 
ular stnicture  or  adenoma.  The  alveoli  were  always  evenly  distributed 
in  the  stroma,  were  often  of  equal  size,  and  either  oblong  or  rod-shaped. 

As  regards  development,  I  failed  to  find  any  proof  of  Waldeyer  s 
theory.  The  cancer  did  not  originate  in  the  gastric  glands.  These  are 
either  unchanged  (never  dilated),  or  have  undergone  atrophy,  toeing 
suffocated  between  the  protruding  masses  of  the  tumor. 

In  order  to  elucidate  the  structure  and  development  I  shall  give  a 
few  examples  of  the  types  of  scirrhous  carcinoma : 

(a)  Diffuse,  Flat,  Non-uheraiive  Forms. — These  often  occupy  the 
entire  stomac*h,  which  in  such  cases  is  uniformly  decTeiised  in  size  and 
has  firm,  stiff,  thick  w^alls.  According  to  Klebs,  the  thickening  is  mostly 
due  to  hyi>ertrophy  of  the  muscular  layer.  I  wus  unable  to  verify  this, 
since  I  found  the  submocosa  4.2  mm.  and  the  niuscularis  4  mm.  thick. 
These  tumors  are  strictly  limited  to  the  stomach,  and  always  end  at  tlie 
pylorus.  When  they  do  not  cover  the  entire  stomach,  they  most  fre- 
quently, if  not  always,  occupy  the  pyloric  end.     In  these  cases  the  thick- 

*  Dtdeitjes  of  the  Stomach,  London,  1864,  p.  £51. 
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ening  is  most  pronounced  at  the  sphincter,  where  it  abruptly  ceases, 
while  at  the  other  end  it  gradually  disappears  in  the  wall  of  the  fundus. 
Inside  the  stomach  is  usually  uneven,  with  thick,  flat  folds  or  nodules 
over  the  infiltrated  portion.  Rarely  it  may  be  smooth.  The  mucosa  is 
fixed  and  thickened.  At  first  it  is  movable  and  of  normal  appearance, 
its  outlines  distinctly  separated  from  the  underlying  tumor  mass,  but 
later  it  becomes  firm  and  of  whitish  appearance;  its  borders  disappear, 
and  it  is  usually  changed  into  a  cancerous  mass,  or,  what  is  very  rare,  it 
may  disappear  as  though  ground  off.  This  is  more  nuirked  over  the 
protruding  nodules.  In  place  of  the  submucosa  Ls  found  a  white,  cartila- 
ginous mass,  3  to  6  mm.  thick,  which  looks  like  connective  tissue.  From 
this  septa  penetrate  the  muscularis.  Forster  held  that  these  always  con- 
sist entirely  of  connective  tissue.  In  my  cases  the  tissue  was  always  that 
found  in  the  tumor  of  the  submucosa.  At  times  a  similar  infiltration  is 
present  in  the  subserous  connective  tissue.  On  the  peritoneum  there 
often  occur  pinhead-sized  metastatic  groin-ths.  Less  frequently  the 
peritoneum  may  be  diffusely  thickened,  the  thickenings  consisting  either 
of  cancerous  cells  or  of  simple  granulation  tissue.  The  large  omentum 
is  retracted  and  thickened,  and  also  studded  with  granules.  In  such 
cases  ascites  is  often  present.  Besides  the  metastasis  of  the  peritoneum, 
the  neighboring  lymph-glands  are  at  times  involved,  but  metastasis  in 
other  organs  is  rare. 

Two  of  my  cases  of  diffuse  scirrhous  carcinoma  were  accompanied  by 
cHnt*t*n>us  infiltration  of  the  cecum  and  the  rectum,  with  involvement  of 
the  surn>unding  connei*tive  tissue. 

i\HK  l\.  ^-irrhus.  [>ifftu€  in/Utntion  of  the  stomach,  reeum,  rtchtm,  amd  periredal 
\\mHt\itt>t*  H.^nuc.  SttmosU  of  the  rwtum  ami  the  eoion.  Miliary  meUuUuiM  cf  ikt  peribh 
HiHHi  aH%l  rx'tnuHion  of  'Ai-  omentum,     Ajctte;f.     Enleroiomy.  foiUnctd  h§  difuM  perikmihs. 

Iliiiu  Jvummi.  Hft\  -t>%o«  blaok>mith.  Autufwy  thirty>$LT  hours  after  death.  Tbebody 
»i  v^vll  j»ivM'r\v\i  III  tlio  .ilnkwiiitui!  «.-avity  oci'u«  HWO  c.c.  of  a  thin,  cioudy.  aemiponi- 
Uwl  lluul  iHi  the  (H-nivnoal  >»ur{:i«.v  of  the  anterior  abdomiiuil  wall  and  of  tke  intestinfs, 
\m|k'\mII\  Iho  v\'K»ii.  vKvtir  M.'tittertni.  piiiheaii-sizetl.  .i^niy.  semisolid  nodules,  which  in 
l'l.«*v>i  U^^»ilK'  vx'miIjkmU.  tv»  f\»r»ti  lar^T  iaHltrattti  piaque».  The  omentum  is  retracted, 
i^ivi^h*  M^\i.  k\\y\  <,\>titiuix  >tt  ti'pic  'ii:iiet~>izt.^i  u«xiules,  :$oaie  of  which  are  yeUow  and  oon- 
4u(«^t:«i.  vahvi-«  );i<i,\iOt  iiut  trx' tiicCa.Ntat:c  ;;n*wth:».  The  stomach  is  of  Domud  shape, 
Ititi  tU'ut  Kk\t  uoiituil  xiAv  V,  i.x  iirufv»nniy  rv>L*tant.  i.>Q  its  serous  surface  occur  a  few 
tut.iU  iuhIuK.*.  {\w  tviii.riiiii^  ^tirMvv  r.vitt^c  stiio^tth.  The  organ  coatains  a  shiny, 
^4a\  kiK  (itK«i  «iiK \v  lu  v%  til  :>  vMirM>i'i\  »'uckt'fii>l  irvm  the cardia  to  the  pyioric sphincter, 
i4ti  a  4iii  4u^  I '  ;  V  lit  III  ( hix  lv(iov>  tit  I'K*  v»>  tone  cmi  and  I  om.  in  the  fundus.  The  condition 
\\i  kUx  iu.U\  ulu.it  L«,\M'«  IX  (X  t\»4U»>%x  Pio  ^'rv>s>a  is  not  pronouncedly  thickened,  but  non- 
(44kU4|4.4i«  III  »u,t  tvUuuiii  (%»  (lu>  'iiii^kviiian.s^  nhich  i>  7  mm.  thick  In  the  pyhiric  end  and 
M..  1  uikii  iti  lU*  i\tit,lii,  1 1  Sux  'K  MMia'  ^mAi>iu  tmxi2HMrent  appearance,  but  iseveiy- 
uh»»»  p.  »i.  i».ii»  ,M.>  ^i*s».l  hU«i*  '»!Ki»i  *  r*K'  s4t{>miKve<i  .»  ohany?d  into  a  layer  oi  m.  awnU 
i.iUil  i.ui,  »«>u«  I »«,»•».  »  iv  •  •mu  'iiuiv  HtiK-n  v*HiiiioC  b*r  :<eparated  fnxn  the  mucosa. 
Hit,  I.  il,i»  tlin  K*  u.  J  ,x  ix.  I  iiiiii  ,  tiui -X  ■tK>\.>«ote  .>iii\  »  a  few  places^  where  the  thicken- 
HI..,  .'I  lU  will  I,  It  III.  iiiiiiDitiiiti  IV  vM«  xtiiVavv  ^Hi"  '.'H*  tumor  mass  in  the  submucosa 
mkA  iK-  u»u.  ,i..»  ipj«,,ii.<  .^i.i.\.\h  \%;»iU\  M^ (ii.>k>iKi.  ui\i  M  mtform  consistence.  Only  a 
■  miii  iiu  >i«iti  ><i  ■  U,i»  itiMit  .HI -s  .  \i*(x  v^xi  »*•<«»  'iv  •.•>>t4t'  rhc  insitie  of  the  stomach  is 
H4I.  \»u  k\k\  \\%\\.  n.ssUi.,,1    «i;u.    i»    iLL^^xiix     <ii\<t-«K'^i  \>uicitudinai  folds  or  by  fiat 
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round  tumors,  1  to  i  cm.  wide  and  2  to  3  cm.  in  height,  most  numerous  at  the  pylorus. 
Their  surface  is  rough  and  slightly  eroded.  The  mucosa  is  light  gray  in  color  and  opaque. 
Only  in  a  few  places  on  the  tumors  and  the  longitudinal  folds  occur  spots  of  a  light  rose- 
red  color,  due  to  injected  capillaries.  There  is  no  pronounced  stenosis  of  the  cardia 
or  of  the  pylorus.  The  duodenum  and  the  small  intestines  are  unchanged,  except  for  a 
small  amount  of  pigment  in  the  mucosa  of  the  lower  part  of  the  ileum.  The  mucosa  is  not 
thickened. 

The  cecum  and  the  entire  colon  have  undergone  changes  similar  to  those  of  the  stom- 
ach. Their  walls  are  from  5  to  10  mm.  in  thickness.  There  is  not  much  retraction,  but 
the  lumen  is  narrowed  on  account  of  the  thickened  walls.  The  serosa  is  unchanged,  but 
the  muscularis  is  from  1}^  to  3  mm.  in  thickness,  and  it  is  penetrated  by  white  septa. 
Inside  of  the  muscularis  is  a  fleshy  layer  of  uniform  consistence,  5  to  7  mm.  in  thicknes.s. 
Tlie  inner  surface  of  the  intestines  is  roughened  and  studded  with  semispheric  or  flat, 
smooth,  grayish  or  light-red  nodules,  varying  in  size  from  that  of  a  pea  to  a  nut.  These  are 
semisolid,  and  fixed  to  the  underlying  tissue.  In  one  place,  at  the  duodenal  flexure  of  the 
colon,  these  tumors  are  so  large  and  numerous  as  to  produce  a  constriction  of  the  lumen. 
This  stricture  admits  a  No.  22  French  catheter  with  difficulty.  The  mucosa  cannot  be 
distinguished  from  the  underlying  tiunor  mass.  The  cut  surface  of  the  larger  tumors  is 
smooth  and  of  a  grayish  color,  similar  to  the  cut  surface  of  the  tumors  in  the  stomach.  It 
is  transparent  and  of  a  uniformly  fleshy  appearance.  A  small  amount  of  a  nearly  clear 
fluid  can  be  expressed  as  in  the  stomach.  This  is  found  to  contain  a  few  blood-corpuscles 
and  spindle-shaped  cells.  The  wall  of  the  sigmoid  flexure  is  unchanged,  but  the  entire 
rectum  is  thickened,  most  marked  in  a  portion  about  6  cm.  long,  which  commences  3  to 
4  cm.  above  the  anus.  Here  also  occur  round,  firm  nodules,  and  the  lumen  is  constricted 
to  such  a  degree  that  it  admits  only  the  tip  of  a  finger.  The  connective  tissue  around  the 
rectum  is  changed  into  a  grayish-white,  fibrous  mass.    The  rest  of  the  organs  are  normal . 

The  white  fibrous  masses  of  the  submucosa,  the  stomach,  colon,  and  rectum,  consist 
of  a  finely  fibrillar  connective  tissue  containing  numerous  small  round-cells  from  3  to  6 
micra  in  diameter.  There  also  occur  a  few  scattered  cells  having  oblong,  nearly  rod- 
shaped  nuclei.  Besides  these,  large  masses  of  larger  round-cells  with  granular  cytoplasm 
and  with  large  round  nuclei  can  be  seen  in  certain  parts.  These  may  occur  singly,  scat- 
tered among  a  fibrillar  tissue,  or  may  be  found  in  chains  or  rows  among  heavier  bundles 
c4  connective  tissue.  Alveoli  do  not  occur,  and  these  large  cells  are  so  closely  packed 
among  the  connective  tissue  that  they' cannot  be  shelled  out.  Finally,  a  large  part  of  the 
tumors  consist  of  adult  connective  tissue  with  elongated  or  star-shaped  connective-tissue 
cells,  and  without  both  the  small  round-cells  and  the  large  cells  just  described.  The  mu- 
cosa is  absent  from  the  larger  tumors  of  the  stomach  and  the  cecum.  But  on  the  less 
prominent  parts  of  the  stomach  a  line  may  be  seen  (in  hardened  preparations)  which  indi- 
cates the  division  between  the  mucosa  and  the  tumor.  In  such  places  the  new-growth  is 
seen  to  be  forcing  itself  from  below  toward  the  surface,  since  the  muscularis  mucosae  is  first 
pushed  aside,  and  then  the  growth  extends  up  between  the  fundi  of  the  glands.  These 
decrease  in  number,  become  scattered,  and  finally  disappear,  the  gland-cells  becoming 
changed  into  a  finely  granular  debris.  Signs  indicating  that  the  glands  take  an  active 
part,  such  as  dilatation  of  their  fundi  or  divisions  of  the  gland-cells,  cannot  be  found.  On 
the  surface  of  such  portions  the  villi  are  still  intact,  of  normal  size,  but  the  epithelial  lining 
is  absent  between  them.  Similar  changes  are  found  in  the  mucosa  and  submucosa  of  the 
cecum  and  the  rectum.  The  bundles  of  the  muscularis  are  separated  by  thick  septa  of  the 
type  of  tissue  found  in  the  submucosa.  The  nodules  on  the  peritoneum  consist  of  similar 
tissue. 

The  tumors  in  the  stomach  and  in  the  bowels  in  this  case  belong  to  a 
variety  of  scirrhus  which  is  closely  related  to  connective  tissue — the 
"connective-tissue   cancer"    ("Bindevavskraften").     The    tissue   was 
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made  up  of  a  tiniformly  fibrillar  connettive  tissue,  in  which  occurred  both 
finer  and  coarser  fibrillte.  Between  these  occurred  small  round-cells 
suggesting  an  active  development,  and  also  larger  round-cells,  al)out  li 
micra  in  diameter,  and  the  nnelei  of  6  micra.  Between  these  and  the 
small  round-cells  transitional  forms  occurred,  thus  suggesting  that  the 
large  round-cclJs  developed  from  the  smaller  ones.  That  such  is  actually 
the  case  cannot  \w  definitely  proved,  and  must,  therefore,  always  remain 
a  theory.  Here  and  there  the  large  cells  were  gathered  into  rod-shaped 
groups,  thus  giving  the  tissue  somewhat  of  a  carcinomatous  appearance. 
It  is  this  type  of  architecture  in  a  cancer  whic  h  speaks  strongly  for  Vir- 
chow's  theory  of  development,  according  to  which  the  malignant  cells 
are  formed  from  connective  tissue,  and  it  is  difficult  to  l>elieve  that  all 
these  scattered  cells  originate  from  carcinomatous  bodies,  which  mu5t 
have  been  the  case,  according  to  Waldeyer's  ideas.  Moreover,  the  rela- 
tion  of  the  gastric  glands  speaks  against  Waldeyer's  theory,  because 
these  were  atrophied,  pressed  together,  and  widely  separated  by  tissue 
of  the  same  type  as  that  of  the  tumor  in  the  submucosa. 

The  further  development  and  retrogressive  metamorphosis  of  tumors 
of  this  class  are  characterized  by  a  disapi>earance  of  the  granulation  cells, 
which  are  replaced  by  numerous  fine  elastic  fibers,  among  a  fibrillar  and 
often  finely  granular  connective  tissue,  surrounding  the  partly  scattered 
and  partly  grouped  epithelial  cells. 

A  similar  structure,  development,  and  mode  of  extension  took  place 
in  the  following  case: 


Case  \,"Scirrhus  of  the  ptfhru*:  flat,  diffuse^  non-tileerafive  infiltratian,  urUk  \ 
qfikf  ^ftomaeh,  exptciutly  the  pyloric  end.  Ascites.  Scirthu*  of  eectim  and  rectu m  and  t 
infiltration  of  the  eonneetire  tissue  of  the  true  ptlvia,  wiih  wtenofis  of  the  rtetum,  Hjfjtotiatit 
pneumonia  of  the  hirer  lobe  of  right  lung.  Pachymeningitis  interna.  Chrome  pi^mmied 
catarrh  of  the  cohn. 

Anc  Meyer,  iige  ^venty,  widow.  Autopsy  Junr  18,  !87i»  twenty  hours  after  desth. 
The  pt'ritoneJil  cavity  contiiiiis  500  t-.c.  of  a  cWjir.  serous  fluid.  On  t!ie  visceral  and  p&nelAl 
layers  of  peritoneum  itrc  found  numerous*  nmlules,  from  millet-  to  pinhead  site*  cloet  Xo- 
f?ethcr,  lind  t>f  grayLnh  eulor.  The  stoinaoli  h  grcally  r^^uee^i  in  sixet  and  eoosists  at  « 
satisug^-like  fundus.  7?  .^  cni.  wide  nud  8  cm.  vertically;  and  of  a  aroall.  ^atisage-^shaped 
pyloric  end.  which  is  9  cm.  long  and  H  to  4  cm.  in  diatueter.  U  reaches  to  the  left  aide  of 
the  gail-hladder,  and  is  covered  hy  the  quadrate  lobe  of  the  liver.  The  stomAch  holds  160 
c.c.  The  pyloric  part  of  it  is  firm,  rigid,  and  uniformty  constricted.  The  right  cm! 
scarcely  admits  two  fingers,  while  the  sphincter  end  bar\4y  admiU  one.  The  pyloric  wmM 
is  markedly  tliiekeiied.  due  to  a  muscular  layer.  3  ram.  thick,  which  b  penetrated  by  radi- 
ating white  septa,  unt]  to  tk  white,  scar-like  subsstanee  internal  to  the  mUj»cularia,  the  cut 
surface  of  which  yields  no  juice  on  scraping;  and  to  a  mucous  membrjine.  intact  all  over, 
but  firmly  adherent  to  the  underlying  layers.  1 1  is  smooth,  of  a  yellowish-gray  color,  and 
appears  normal  to  the  naked  eye.  In  the  fundu;*  the  mucosa  la  engorged  with  blood  and 
con  tains  numerous  eechymoses.  It  \s  freely  m  ova  hie  and  of  a  normal  thicknesa.  The 
museularis  is  unchangitl. 

The  li%'er  is  uonuaL  The  portion  of  the  cecum  nexl  to  the  ileocecal  valve  in  maJrkedljr 
retnu^tcd.  lU  wall  is  4  to  5  mm.  thick.  The  muscularis  contains  white  septa  esttetidl&l 
into  it  from  the  firm,  white,  thickened  connective  tissue  of  the  niusculans.  The  mucosa  b 
adherent  In  Ihe  submucosa.     In  the  lar^e  inte*Jtine  occur  large  pigmented  areas  scatlrred 
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over  the  mucosa,  and  at  one  place  the  layer  is  injected  and  cuntalns  minute  heniorrliHgcs. 
The  rectum  U  firm  and  contracted ;  its  lumen  does  not  admit  the  tip  of  a  fini^er.  Tbe  wall 
is  f^reatly  thickened,  the  longitudimil  layer  being  5  mm.  in  thickness,  and  the  circular 
fibers  forming  a  layer  meajturing  from  2  to  3  mm.  in  thickness.  The  submueosa  is  not 
thickened,  but  sends  light,  fibrous  septa  into  the  mui«"uiaris.  The  mucosa  is  to  a  slight 
extent  diffusely  pignuentcd;  it  is  movable  and  otherwise  imchanged.  The  connective 
tissue  surrounding  the  rectum  and  the  tissue  l>etween  the  utcms  and  the  rectum  is  firm. 
fibrous,  and  hns  a  reticular  cut  surface,  the  meshea  of  which  c<mtain  groups  of  yellow  fat- 
granules  or  edematous  connective  tissue.  The  retroperitoneal  lymph-glands  fom^  with 
the  RiiiTounding  connective  tbsue  a  fibrous  mass  lying  around  the  large  vessels  in  front  of 
the  spinal  column.  Similar  changes  have  taken  place  among  the  glands  and  connective 
tissue  of  both  inguinal  regions. 

MicTOM-opically,  the  mucouis  membrane  of  the  pylonia  h  seen  to  be  thickened  (1  to 
1.5  mm.);  the  villi  ape  not  lengthened.  The  mouths  of  the  glands  cannot  Ije  seen,  and 
the  cylindric  epithelium  is  lacking,  so  that  the  mucosa  consists  of  narrow  bundles  of  con- 
nective tissue  nmning  perpendicularly  to  the  surface.  Between  these  occur  numerous 
oblong  groups  of  large  round-cells  with  large  nuelei  (gland^cells).  In  the  deejjcr  layers  of 
the  mucosa  are  seen  a  few^  scattered,  non-dilatetJ  gland  fundi.  The  hypertrophied  muscu- 
laris  mucosR  contains  no  alveoli.  The  firm  white  tumor  mass  in  the  submucosa  consists 
eil  a  fibrous,  often  wavy,  connective  tissue,  richly  supplied  with  elastic  fibers,  and  contain- 
ing in  places  m  large  amount  of  small  round -<t11s,  measuring  \t  miera  in  diameter,  with  n 
distinct  nucleus,  C  micra  in  diameter  (carrinoinatous  cells).  Between  the  bundles  of  the 
muscularis  arc  found  septa  of  a  finely  granular  connective  tissue,  rich  in  elastic  fibers.  In 
this  tissue  occur  small  groups  of  individual  cells  similar  to  the  large  round-cells  found  in 
the  submucosa.  The  nodules  on  the  peritoneum  consist  of  connective  tissue  rich  in  small 
round-celb.  The  wall  of  the  cecum  has  undergone  the  same  changes  as  that  of  the  stomach . 
The  mucosa  of  the  rectum  h  markedly  thicki^ned  {1  mm,).  The  glands  are  not  dilated, 
and  the  muscularis  mucosie  is  iinchange*!.  The  interstitial  tissue  of  the  hypcrtrophied 
tnujicularis  is  increased,  and  scirrhous  tissue  occurs  in  places,  as  was  the  case  in  the  stomach. 
Tbe  firm  scirrhous  tissue  in  the  pouch  of  Douglas  and  surrounding  the  rectum  consists  of 
fibrillar,  wttvy  connective  tissue,  in  which  occur  scattered  areas  of  small  round-cells  and 
only  a  few  large  round-cells  with  large  nuclei. 

It  is  ca^.s  like  the  above  which  have  led  writers  to  believe  thai  they 
represent  a  benign  condition  of  the  .stomach  differetit  from  cancer — a 
theory  based  more  on  the  structure,  lack  of  metastasis,  and  ab.sence  of 
retrojaressive  changes  than  on  the  real  outcome  of  the  disefise,  Homever» 
as  a  rule,  all  attempts  made  to  separate  a  lienipn  tumor  from  real  cancer 
have  been  in  vain.  This  disease  has  been  described  inider  many  and 
varied  titles.  Andral*  called  it  hypertrophy,  but  mixed  it  up  with 
cancer,  when  he  held  that  idceration  might  take  place.  Bnrch  f  commits 
the  same  error,  and  even  classifies  as  hypertrophy  cases  which 
produce  mednllarj'  metastasis  in  the  lymph-ghitids  and  the  lungs. 
In  spite  of  the  fact  that  he  studied  the  tumors  microscopically,  he 
believes  that  the  solid  tumors  of  the  stomach  are  t>enign  hypertrophy 
and  have  no  relation  to  the  medullary  cancer  of  the  other  organs. 
Snellen, J  basing  his  ideas  on  one  case,  pro|x>sed  the  name  **  sclerosis," 
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*  Precis  d*anat,  pathoL  Paris,  Wi9,  vol.  i».  p.  5ft. 
t**Ljei>er  Magenkrebs  und  Hypertrophic  der  Magenhiute, 
[edido,  lB4d,  vol.  viii,  p.  U9, 

t  Nederl.  Lancet,  1855;   Constalt  Jalirtrer.,  1850.  vol.  iii.  p.  303, 
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since  there  is  an  irirrease  of  connective  tissue  at  the  expense  of  the  olhet 
tissues.  Metastasis  did  not  occur  in  his  case,  but  retraction  was  ob- 
served»  Rokitansky  groups  all  tumors  of  this  structure  under  "^"Seir- 
rhous  De^eueratiou  of  the  Stouiaclj-wall."  Hat)ershon*  reix)rts  i\s 
** Fibroid  De^eueratiou  of  the  I^ylorus"  cases  in  which  the  tumor  con- 
sists of  titirous  tissue  without  uudi^^nant  cells,  but  he  adds  that  the  lymph- 
glands  may  be  in%^olved,  the  ouventyni  may  l>ecoine  retracted,  and  ul- 
ceration may  occur.  Briutout  classifit*s  under  Cirrhosis  ("Cirrhotic 
Influnnuation  or  Plastic  Sph^nitis*')  the  l>enign  forms,  and  justly  empha- 
sizes the  point  that  they  should  he  free  from  metastasis.  He  admits, 
however,  that  tltey  lutve  many  features  suggesting  cancer*  although  he 
beheves  in  an  essential  difference  ijetween  these  and  canc»er  which  cannot 
lie  seen  in  their  structural  characteristics. 

At  present  it  is  impossible  to  decide  whether  a  benign  growth,  simple  ^j 
localized   or   diffuse   connective-tissue   hyperirojjhy,    structurally   and^f 
morphologically   different   from   cancer,   regally   exists.     The   histologic^™ 
diagnosis  stumbles  on  the  connective  tissue.     Lack  of  metastasis  must 
be  the  only  crilerioo.     It  is  hardly  admissible,  with  Snellen  and  lialier- 
shon,  to  place  cases  with  retracted  omentum  in  the  benign  group,  since 
a  simple  inflammation  (chronic  peritonitis)  does  not  produce  retraction 
of  the  omentum.     This  is  a  special  characteristic  of  tuberculous  and 
cancerous  peritonitis,  and  o<ix*urs  only  when  new  formations  are  found  in 
the  omentum.     Brinton  does  not  mention  the  omentum  in  Ids  "Cirrho- 
sis.**    If,  in  the  diagnosis  of  these  cases,  bolh  structure  and  metastasis 
are  taken  into  account,  the  number  of  such  benign  forms  would,  at  any 
rate,  greatly  decTease.     Personally,  I  have  failed  to  find  a  single  instance 
of  such  tumors. 

(6)  Circumscribed  V  leer  alive  ForniH. — These  are  either  coraj^Hised  of 
the  kind  of  tissue  descril>ed  under  Ca.se  X,  or  of  an  ordinary  carcinoma- 
tons  structure  with  small  alveoli  and  a  large  amount  of  connective  tissue. 
The  tumors  do  not,  as  a  nde,  reach  the  size  of  the  medullar^"  earcino- 
mata.  Otherwise  they  are  distinguishable  from  the  latter  only  by  their 
firmer  consi.stence  and  lack  of  metastasis. 

Case  XI. — SdrrhvM  vith  smaU  alreoii  and  smaii  ecUm.    A  firm  nr<n#in«cTt6«/  utetrafed 

tumor  Oft  the  te^fJ^er  nimature  at  the  pylorun.     Carnnomatous  itififtration  af  the  iymph'^tantti 
nt  fht  (jreatvr  rurrati4rf.     Prrf oration  of  (he  ulcer.     Aatte  gvHt-ralizt'd  pnitttnitijt. 

AirdriNi  JtirgvTiM'n.  iigt?  fifty-six.  wmIow.  Autopsy  Murcli  !>,  1874,  twenty*foiir  liiHin 
afltT  dfaih.  Inrlcr  llji*  if  ft  kibe  uf  tlie  liver,  on  Ibe  anleriur  surfat'e  of  the  stomarh,  b  ao 
opening  1  eiii.  in  dinitieter.  This  leads  into  the  E^loninch  cavity,  and  part  of  Ihe  stomncli- 
contenty  has  escfip<ni  through  it,  and  is  seen  as  tj>row"nish-rcd  rliimps  in  the  exudiile  sur- 
rxninding  the  opening.  The  stomaeh  is  BMvfi  by  various  fowl-substanees.  There  U  an 
ulcer,  4.0  cm.  limg,  *m  the  luilf  of  the  lessfr  nirviiture  facing  the  pylarus,  and  from  tha 
cx:tend*i  a  rouot!  new-growth  thiwu  over  the  piwlerior  slomarh-wall  for  t>  eni,»  and  aver 
thf  anterior  aurfat^-  for  i.5  tm.  The  flmir  of  thf  nh'er  ih  sinootb,  and  consists  of  linn  **hite 
connective- tissue-bke  masses  with  protrtiding  bundles  and  fiWr^.     The  edge  of  the  uIctt 

*  "Pftthologj-  and  Practice/*  Obsen-ationa  on  Diseaj*e^s  of  the  Alxlonien,  scrotnl  e«li- 
tion.  im^. 

t  Loc.  r£/.,  p,  «01. 
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ri'erted,  firiti»  and  ral<Mx!»  and  ji  tTos-s-serHou  shows  the  mufosa.  subiiimcoiia,  and  imiscti- 
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r^  tumor  mass 
extract  e<l  from  the  cyt  siirf»ce.  In  the  ulcer  on  the  anterinr  surf  act?  is  the  perfiJratii>n 
m<!titioned;  it  hns  smooth,  even  edges.  The  cjinceroui*  inGllratinn  extends  for  I  to  1.5  cm, 
from  the  edge  of  the  ulcer  out  into  the  surrounding  stomach- wnll  in  such  a  manner  that  it 
reticheij  farthest  into  the  snbtnucosa*  extending  IJ3  em.  into  this,  whereas  it  reaches  only 
7  to  8  mm.  into  the  mnscnhiri.H.  The  niueosji  of  the  rt*st  of  the  stomaeh  is  rather  pah*, 
opaque,  and  sllgbtiy  e<ieraatous»  otherwise  unclianged.  The  lymph-gtaods  of  the  greater 
cur\"iiture  are  transformed  into  eiireinoiniitouA  nodules  its  brge  us  nutfi.  The  retrojieri- 
ioneal  lymph-nodes  are  not  involved.  The  liver  is  free  from  metastatic  growths.  The 
Other  organs  are  aoemic.  Microscopically,  the  mucosa  of  the  stomach  is  not  thickened 
except  at  the  edge  of  the  ulcer,  and  the  glantls  ap|>car  norniul .  Tlie  tumor  tn&SA  unrlerneath 
is  0  mm.  thick*  and  consists  of  a  finely  meshed,  carcinoma  I  oU!^  tisNue,  in  which  fjccur  small 
alveoli  (0.03  to  0,15  mm.)  containing  snuill  round  or  angular  cells,  S)  to  14  miera  in  diam- 
eter* with  large  round  or  oval  nuclei.  (1  to  tl  micni  wide.  The  lymph-gland.H  contain  a 
lualignant  tissue  consisting  of  a  scant  stroma  and  larger  alveoli,  liolding  the  same  type  of 
oeUs  aa  those  found  in  the  tumor  of  the  stomach.  The  fltxjr  of  the  ulcer  is  made  up  of 
cancer  tissue  containing  a  few  alveoli  widely  separated  by  connective  tissue, 

^U  Cabs  XII, — Scirrkus;  a  firm,  ring-shaped,  uherative  tumof  in  the  pyloric  end,  mtk 
^Htfmom  of  the  pylorus  and  dilatati&n  of  the  rest  of  (he  stomach.  Cancerous  injiif ration  of  the 
^Kff^paiic  lymph-glands,  and  inject  ion  of  the  tymph-vessets  bdiveen  them.  Miiiary  carcinoma 
^^  of  the  ptriioneum. 

Hans  Paubcm,  age  si3cty-one»  weaver.  Autopsy.  November  23»  167iS,  thirty-six  hours 
after  dejith.  The  ahdominal  cavity  contains  about  100  c,c.  of  a  clear,  serous  fluid. 
On  the  ^nsccral  and  parietjil  peritoneum  occur  scattered  gray,  small  nodules.  The 
omentum  is  retnictisd.  The  stomach  hangs  iK-rpendicuUrly,  the  lesser  curvntiire  being 
slightly  retractedt  and  on  it  occur  irregular  white  nodules  varying  in  size  from  that  of  a 
hempseed  to  that  of  a  pea.  The  he|*iitoduodenal  ligtimcnt  is  retmctetL  and  the  transver.se 
coloin  is  fixed  to  the  pylorus  by  a  tumor  moss  which  broke  during  n?nioval.  The  stomach, 
as  noted,  is  markedly  dilated;  the  greater  curvature  is  45  cm>  long;  the  height  is  15  cm., 
aod  it*  capacity,  i21(K)  c,e.  It  contains  n  sm,iH  amount  of  coagulated  milk.  The  pyloric 
end  is  narrowed — its  lumen  Imrdly  admits  one  finger.  The  stenosis  is  due  to  a  circular 
tumor  extending  from  the  pyloric  sphincter  about  7  cm.  along  the  lesser  curvature,  ll 
forms  a  complete  ring  close  to  the  pylorus,  which  on  the  anterior  surface  is  f  to  ,H  cm.  wide. 
The  tumor  is  ulcerated,  the  bottom  of  the  ulcer  being  rough  and  studded  with  shreds  of 
tiastie.  The  ulcer  is  surrounded  by  a  wavy,  undermined  edge,  which  on  cut  section  is  seen 
to  consist  of  a  smooth,  Brm,  whitish  tissue  from  which  a  small  amount  of  turbid  Quid  can 
^Kbe  extracted.  The  surrounding  mucosa  is  everywhere  softened  except  in  one  place  on  the 
^Ki^'lorie  end,  where  a  couple  of  isolated  nodules  occur.  The  liver  contains  a  large  amount 
of  blood,  but  is  free  from  carcinoma.  The  pancreas  is  firmly  adherent  to  the  floor  of  the 
ul<»r;  its  tissue  is  soft*  grayish  in  wdor,  but  free  from  carcinoma,  between  the  enlarged 
lymph-glands  in  the  hihim  of  the  liver  occur  white,  injected  lymph- vessels  fillefl  with  small, 
[fund,  granular  cells  without  nuclei.  The  spleen  is  small  and  soft,  hut  free  from  nietas- 
!  growths.  The  urinar>^  organs,  the  mucosii  of  the  intestines,  and  the  brain  are  un- 
Tbc  retroperitoneal  lymph-glands  are  free  from  metastasis.  Microscopically, 
^  macosa  od  the  edge  of  the  idcer  is  of  normal  thickness,  but  consists  of  connective  tissue 
I  cells  without  signs  of  glands. 
The  5ix)5  mm,  thick  tumor  mass  in  the  submucosa  is  made  up  of  a  fibrillar  connective 
tbtftie  with  indistinct,  small  alveoli,  filled  with  small,  gmnular  tn^lls  0  micra  in  dianieten 
and  without  signs  of  any  nuclei.  In  most  plates  it  seems  as  if  the  evils  had  simply  in- 
ftltmted  the  connective  tissue  without  any  attempt  at  alvcrdar  formation.  The  muscu- 
is  $  to  4  mm.  thick,  hence  sHghtly  thicker  than  normal;   it  is  penetrated  by  white 
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septa  containing  in  places  oblonf?  groups  of  eella  similar  to  those  of  the  tumor  in  the  suh- 
mucosa,  and  in  others,  LM^tw4»en  larger  mysniltir  bundles,  distinct  alveoli. 

In  the  lyraph'glands  are  fuund  large  necrotic  are^s  surrounded  by  infiltimtuig  c»m- 
nomtttous  cells  without  alveolar  arrangement*  The  nodules  on  the  peritoneum  abo  coo- 
silted  of  cancerous  tissue  with  small  cells. 

There  is  nothing  unique  in  the  form  and  size  of  the  cells  in  sciiTfaom 
carcinomata.  I  found  the  cells  very  small  and  without  nuclei  in  1  case; 
in  3  causes  the  cells  were  of  medium  .size*  1'^  to  15  micra,  and  one  singje 
tumor  consisted  of  large  cells,  12  to  21  micra,  with  a  nucleus  measuiing^ 
micra  across. 

On  the  whole,  the  tumor  mass  is  not  so  large  as  in  the  softer  forms, 
the  average  thickness  of  the  mass  in  the  submucosa  being  ^  to  4  mm,  for 
the  scirrhous  types,  and  9.9  mm.  for  the  medullary  carcinomata.  The 
thickness  of  the  muscularis  is  about  the  same  in  all  forms,  namely,  4  rajiL 
The  scirrhous  ulcers  do  not  have  a  tall  border,  and  are  not  in  any  way 
characteristic;  neither  is  the  floor,  which  was  villous  in  one  of  my  cases, 
smooth  in  another,  and  rough  and  discolored  in  a  third.  Twice  the  ulcer 
was  the  size  of  a  palm,  and  once  not  quite  so  large. 

Metastasis  was  found  only  three  times  on  the  peritoneum,  and  once 
each  in  the  glands  of  the  lesser  curvature*  the  greater  curvature^  and  the 
esophagus.     The  glands  never  exceeded  a  nut  in  size. 


Medullary  Carcinomata 

I  have  grouped  as  medullary  carcinomata  all  the  more  or  less  soft 
forms,  rich  in  cancer  juice,  and  containing  alveoli  filled  with  round-  or 
polymorphous  cells,  I  found  10  tumors  of  this  tyjje  among  my  30  cases. 
There  do  not  oecur  any  statistics  by  which  I  might  compare  this  propor- 
tion, since  the  early  writers  did  not  keep  the  **cylindercancroid'"  and  the 
mixed  forms  out  of  their  descriptions  of  carcinomata. 

According  to  Rokitansky*  there  occur  four  varieties  of  medullary  car- 
cinoma in  the  stomach,  viz.,  degeneration  of  the  submucosa,  degenera- 
tion of  the  mucosa,  villous  cancer,  and  melanotic  carcinoma  ("car- 
cinoma mclanodes"),  I  have  not  seen  the  two  last  forms.  They  arc 
very  rare.  This  applies  particularly  to  the  melanotic  variety, 
Cruveilhier'^  gives  five  illustrations  of  villous  cancer,  which  is  given 
as  one  of  three  main  types  of  carcinoma  by  BillrotlLf  who  divides 
malignant  growths  into  epithelial  and  gland  cancer,  villous  cancer, 
and  eon nective-t issue  cancer.  As  far  as  the  first  two  forms  go. 
it  must  be  admitted  that  it  often  appears  as  if  they  w^ere  limited 
to  either  the  mucosa  or  the  submucosa,  but  closer  inspection  always 
reveals  that  both  layers  are  involved  together^as  a  rule,  the  tumor 
mass  is  largest  in  the  submucosa.  The  mucosa  is  rarely  the  site  of  the 
main  mass  of  the  tumor.  I  only  found  two  cases  in  w^hich  the  mucosa 
was  involved  alone,  as  small  spots  outside  of  the  main  growth.  Tlie 
mucasa  immediately  adjoining  the  tumor  was  slightly  thickened  in  only 

•  Anat.  pathuL.  livn  4,  plale  1,  Fi^s.  t,  t. 

t  Allg.  Chlr.,  Patht.!.  und  Thf-rapic,  eerlin.  1868»  p.  723. 
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ses  (about  II2  ™i^-  ^^  thickness),  but  the  portion  next  to  the  ulcer 
was  always  infiltrated.  The  thickness  of  the  cancerous  tissue  in  the  sub> 
mucosa  varied  from  1  mm.  to  iJ  cm.  The  average  was  S>.9  mm.  The 
muscularis  varied  in  thickness  between  La  and  8  mm.,  the  average  being 
4  mm. 

There  is  nothing  characteristic  in  the  size,  shape,  location,  mode  of 
^tension,  or  retrogressive  processes  which  distinguishes  these  tumors 
from  other  malignant  growths  in  the  stomach.  Attempts  at  giving 
characteristic  descriptions  (Forster*)  of  the  various  sub  varieties  have 
resulted  either  in  the  characteristic  features  overlapping  or»  still  worse, 
in  absolutely  false  statements  (Klebsf). 

On  the  whole,  these  tumors  are  of  a  more  or  less  soft  consistence, 
>ut  often  there  occur  soft  and  sohd  areas  in  the  same  growth;  the 
'custom  is  to  regard  such  as  medullary  carcinomata  on  a  scirrhous 
base.  Often  the  scirrhous  parts  observed  by  the  early  writers 
(particularly  by  DittrichJ)  arc,  without  much  doubt,  the  younger 
parts  of  the  cancer  growth  (granulation  tissue  mixed  with  the  nuilig- 
nant  cells).  But  there  are  cases  in  which  large,  acute*  medullary 
tumors  spring  from  the  periphery  of  other  older  scirrhous  ulcers.  A  fine 
example  of  this  is  Case  II,  described  above,  in  which  a  medullary  car- 
cinoma as  large  as  a  hen's  egg  had  developed  from  the  edge  of  a  scirrhous 
ulcer  at  the  pylorus  and  completely  occluded  the  pyloric  end.  Micro- 
scopically, the  firm  ulcerated  tumor  consisted  of  older  scirrhous  tissue, 
and  the  soft  part  was  made  up  of  large  alveoli  and  a  scant  stroma. 

The  ulcers  develop  more  rapidly  and  lieeome  larger  in  the  soft  carcin- 
omata than  in  the  scirrhous  forms.  The  tumor  was  uk*erated  in  every 
one  of  my  10  cases.  The  edges  of  the  ulcers  were  at  times  steep  and 
at  others  perfectly  flat.  The  floors  of  the  ulcers  were  rough  and  irregular 
in  five  cases;  once  it  was  discolored;  twice  gangrenous,  and  twice  firm 
and  smooth.  In  one  of  these  the  floor  consisted  of  firmer  carcinomatous 
tissue,  and  in  the  other  it  was  made  by  the  pancreas.  The  size  of  the 
tumors  or  ulcers  was  in  three  cases  6  cm.,  and  in  four  i2  to  3  cm.  in  diam- 
eter. Once  the  tumor  surrounded  the  pylorus  in  a  ring-like  fashion. 
As  a  nde,  the  ulcer  is  dirty  and  irregular,  with  everted,  rough »  and  ir- 
regular edges.  In  only  one  instance  did  the  ulcer  simulate  the  flat, 
clean  ulcers  found  in  certain  forms  of  *' cancroids'*  of  the  face.  This 
was  in  Case  XXIV  (to  be  described  later),  where  a  flat,  round  ulcer  3  cm. 
in  diameter,  having  a  reddish-gray  floor,  was  located  in  the  pyloric  end 
near  the  lesser  curvature.  The  floor  in  this  rase  was  formed  by  the  sul)- 
mucosa,  which  was  not  thickened,  but  f)artially  infiltrated  with  malig- 
nant cells.  The  edge  was  smooth  and  firm,  formed  by  a  thin  layer  of  the 
mucosa,  which  was  white  in  color  and  about  L5  mm.  in  thickness.  It 
consisted  of  cancerous  tissue.     An  insignificant,  primary »  localized  affair 

^b         *  Haodbuch  dcr  patli.  Anal..  1869*  vol.  ii,  pp.  74-78. 

^B         t  Lor.  rit.,  p.  19<.     Thrre  he  niskit?s  that  medtillary  carcinoma tn  in  the  pyloric  eud 
^^kever  affect  the  sphinrter.  and  that  they  do  not  enrtrcllc'  th*-  pylorus.     In,  my  few  cases 
^™f be  valve  was  completely  deslToyed  twice  in  S  capites;  in  some  rases  the  tumor  was  cir- 
cular.    F'drster  a  bo  mentions  circular  tumors, 
J  Prag-  Vicrteljahresschr,,  1848»  p.  U, 
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of  this  type  is  rare,  and  produces  death  hy  metastatic  growths,  which  in 
this  case  uccurred  as  eaiieer  iif  the  veins  and  a  pronoimt'etl  carcinoma  of 
the  liver. 

(a)  The  Cells. — In  5  eases  the  cells  were  of  medium  size,  mea-surini; 
12  to  15  micra  in  diameter,  with  nuclei  6  miera  wide.  In  the  remaining 
5  cases  the  cells  were  large,  !20  to  30  micra,  and  their  nuclei  were  1^  to  18 
micra  in  diameter.  The  size  of  the  cells  in  my  last  5  case^  corresponds 
to  that  found  l)y  Ixbert,*  who  measured  the  cells  in  9  of  his  cases  and 
found  the  diameter  to  vary  between  15  and  30  micra,  and  that  of  their 
nuclei  to  be  between  7.5  and  14  miera. 

Klebsf  is,  of  course,  right  when  he  states  that  these  granular,  irreg- 
ular cells  look  like  the  cells  of  the  gastric  glands  (*'die  Lahzellen**),  but 
this  is  nothing  peculiar  for  carcinomata  of  the  stomach.  I  have  l>een 
unable  to  follow  the  minute  changes  in  the  gastric  glands,  and  to  observe 
the  relation  of  these  to  the  carcinotiuu  I  do  not  understand  how  Wald- 
eyer|  can  advance  the  theory  tluit  the  malignant  cells  develop  from 
one  ("die  Hauptzellen*')  of  the  two  main  types  of  cells  described  in  the 
gastric  glands  by  Heidenhain.§  He  carried  on  his  investigations  in 
animals  in  which  the  ahnost  fresh  stomach  was  put  into  hardening  fluid. 
The  human  stomach,  on  the  other  hand,  is  perhaps  the  place  where  past- 
mortem  softening  first  set  in,  even  when  it  is  healthy  and  contains  but 
little  food,  and  the  stomach  is  not  put  into  hardening  fluid  before  many 
hours  after  death.  In  addition  to  this  the  cancerous  ulcer  doubtlessly 
aids  the  process  of  decomposition,  and  even  where  there  is  no  ulcer,  tlie 
catarrh  so  frequently  associated  with  the  cancer  greatly  confuses  the 
distinct  picture  of  the  glands  needed  for  the  recognition  of  the  minute 
changes  observed  by  Heidenhain  in  animals.  |] 

The  size  of  the  cells  Ijears  no  relationship  to  the  consistence  of  Uie 
tiimor.  The  tumor  was  soft  3  times  and  semisolid  in  9,  of  the  5  ea:i«e< 
of  medium-sized  cells  descril>ed  aljove.  Precisely-  the  same  condition 
existed  in  the  5  large-celled  tumors.  It  might  be  supposed  that  large- 
c^elled  tumors  were  less  ai>t  to  produce  metastasis,  t>eing  analogous  to  the 
squamous-celled  forms,  the  larger  cells  finding  it  more  difficult  to  enter 

♦  IjQC.  cii.,  p.  480,  t  Hundbuch  der  pathoL  Anat.,  Berlin,  1868,  vol  i,  p.  IW. 

t  Loc.  rit.,  p.  19.  I  Arclii\  f.  iiiikrtjakopist'he  Anat.,  1S70,  vol.  vi,  p.  36S» 

II  My  microscopic  examiniilions  of  ciincer  of  the  stomach  have  been  tiuide  with  prepArm^ 
lions  hanjenwi  in  chromic  acid.  On  hariiening  in  strong  alcohol  the  pictures  do  not  become 
so  clear»  and  it  is  not  so  easy  lo  cut  thiti  sectionjs  as  in  Imrdening  in  chmraic  acid.  Tli* 
hardening  did  not  cxmw  out  equally  well  in  all  cases,  and  it  has  not  always  Ijeen  possibW 
to  point  out  the  cause  of  this,  I  have  noticcil  one  thing  which  hinders  hardening,  namelT^, 
when  the  mucous  memhrane,  espiceially  of  an  empty  s^toinach,  is  covered  with  a  lAytt 
of  viscid  mucus  which  cxtendji  down  into  the  opening:}  of  the  glands,  forming  a  visdd  •*!- 
herenl  layer,  so  that  it  cannot  be  remx^ved  by  gentk*  ^streams  of  water.  Even  &  strong 
stream  may  not  he  suflicieut  ni  the  siime  time,  iis  it  removes  the  epithelium  and  changes 
the  relative  locations  of  the  delicate  gland-celU.  A  layer  of  mucus  like  this  prevent*  thf 
chromic  acid  from  penetrating  into  the  mucous  membrane  as  rapidly  as  is  necessafy  ia 
ortkr  that  the  gland-ct^lls  may  not  ht*come  too  indistinct.  This  condition,  in  ronjun^ioa 
with  the  rapid  decomposition  of  the  mucous  membrane  after  death,  renders  the  exantioa* 
tion  difficult . 

The  sections  I  have  mude  partly  free  hand,  partly  by  means  of  embedding  in  a  miKturr 
of  equal  parta  of  wax  «nd  olive  oil.  This  mass  is  prt^ferahle  to  the  mixture  of  gelatin  nnd 
glycerin,  bccaiiJie  it  cuts  uniformly  and  can  be  removed  from  the  sections  without  difficitltj. 
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the  lymph-stream  and  be  transportetl.  This  does  not  prove  to  !>e  the 
case.  Metastasis  into  the  lyiiiph-ghinds  and  to  the  peritoneum  is 
evenly  distributed  between  the  small -eel  led  and  the  large- celled  groups, 
and,  as  far  as  the  liver  goes,  it  was  involved  three  times  in  the  large-celled 
tumors  and  only  twice  in  the  other. 

(6)  The  Alveoli, — These  \ary  greatly  in  size,  hence  are  not  at  all 
typical.  As  far  as  their  grouping  goes,  half  of  the  tumors  contain  alveoli 
uniformly  distributed,  and  in  the  olhcr  half  the  alveoh  w^ere  arranged  in 
groups,  tlius  having  a  similarity  to  the  adenomata. 

I  was  able  to  trace  the  development  of  the  grow*th  in  five  cases  from 
the  winding  dilated  glands  in  the  mucosa  at  the  edge  of  the  ulcer,  hut 
this  origin  did  not  correspond  to  the  adenomatous  appiearance  of  the 
tumor  tissue.  Since  this  mode  of  development  was  observed  twice 
w*here  the  malignant  tissue  consisted  of  scattered  alveoli,  or  the  usual 
carcinomatous  appearance,  I  cite  the  following  case  as  an  example: 

Case  XHl. — MeduUary  carcinoma  on  scirrhous  bitjue  in  the  pyloric  end.  It  t*  afmi- 
mlid^  uherated,  and  Jarm/f  an  incoTupteic  ring  around  the  pyltmis.  Soft  noduU  at  edgr. 
Some  degree  of  stenons  at  the  pylorn«.  No  diiiitation  of  the  revi  of  the  organ.  Careinom^oia 
lympk-glandi  of  ike  leaser  eurvoiure, 

Karl  Slrey.  age  seventy-five,  carpenter.  Autopsy  November  29,  1871,  twenty-four 
hours  after  de^ath.  There  is  u  narrowiiijyf  of  the  pyloric  end  of  the  stomach,  which  lidnitts 
ottly  the  httle  finger.  This  is  ciiUiMHi  by  a  tumor  exteoding  from  the  normid  pylonc  sphinc- 
ter 7  cm.  into  the  stomach.  The  li*mor  surface  i.s  ulcerated  and  covered  with  long, 
irregular,  injected  shreds  of  tiHsiie.  The  edge  of  the  tileer  is  formed  by  a  semisolid 
tumor  niaas,  I  to  3  rara.  thick,  having  a  white,  reticular,  cut  surface  from  which  a  mtLky 
fluid  can  be  scraped,  which  contain  mediiim-sized  round  or  polymorphous  cells.  The 
tumor  fitops  at  the  free  border  of  the  pyloric  sphincter  by  forming  here  a  soft*  polyp-like 
mass  nearly  as  large  a.^  a  walnut. 

Micrtiscopically,  the  mucosa  is  somewhat  thickened,  and  studded  with  large,  club- 
fthaped  \'illi.  The  fundi  of  the  glands  arc  dilated,  ami  connected  with  alveoli  in  thi-  rauscu- 
laria  roucosw,  which  are  filled  with  rounrl-and  polyniorphouH  cells  as  large  as  15  micra  in 
diameter,  containing  nuclei  6  micra  in  diameter.  In  Ihe  .submucosa  o<'cur>i  a  semisolid, 
whitish-gray  layer  of  malignant  tissue,  from  0.5  to  1  cm.  in  thickness.  This  has  a  thick 
granular  stroma  and  me<lium«siz*Ni  alveoli,  uniformly  distributed,  and  containing  the  same 
type  of  cells  aa  the  alveoli  of  the  muscularis  mucosa*. 

while  the  gelatin  mass  is  elastic,  consequently  diws  not  cut  unifonnly,  and  is  remove*!  with 
difficulty  without  tearing  the  section.  It  h\\&  Ijcen  stated  that  it  is  not  necf*s.Hftr>'  to  remove 
the  gelatin  ma&s  from  the  sect  ion »  but  thi?*  Is  i»f  no  advantage  when  the  section  in  the  gela- 
tin ii  irregular  and  of  unequal  thickness.  In  order  to  slain  the  sections  I  have  u»ed  indigo^ 
carmin,  fuchsin,  and  Berlin-blue,  dissolved  according  to  the  directions  given  liy  Fnn\  1 
have  not  found  the  last  three  to  posjiess  any  advantages  over  the  carnun.  For  the  examina* 
ion  of  cancer  in  the  vagus  nerves  I  have  used  osmic  acid,  which  stains  nerve-fibers,  cancer- 
lls,  and  connective-tissue  fit>ers  so  that  the  difFertmce  between  them  is  not  much  more 
distinct  than  in  preparations  treated  withcarmin.  The  lymph-vessels  fiUe<l  with  cancer  I 
treat eil  with  chlorid  of  gold  and  solution  of  nitrate  of  silver,  in  order  to  study  the  relation 
of  the  cndothelkl  cells  to  the  cjincer-t^lls.  I  did  not  succetMl  in  rendering  the  endothelial 
cells  visible,  which  is  to  be  expected  only  with  quite  fresh  material.  My  injections  with 
mixtures  like  Beale's  blue  failed,  as  well  as  injections  into  the  tissues  in  order  to  fill  the 
lvTnph'%'esseU.  Without  special  appamtus  and  good  assistance  it  U  hardly  possible  to  fill 
vesacis  that  are  iw>  dilBeult  of  access  as  the  branches  of  the  superior  celiac  a^ter>^  while  the 
organs  arc  in  situ,  and  when  one  does  not  wish  to  inject  large  partes  of  the  Ijody;  1  treated 
the  last  with  carmin,  but  did  not  succeed.  I  did  not  inject  with  blue- mass  because  the 
face  then  assumes  a  hideous  appearance.  To  fill  the  vessels  of  the  stomach  after  it  is 
tftken  out  of  the  body  is  extremely  difficult,  on  ncccumt  of  the  torn  vessels  at  the  cardiac 
end,  and,  iui  stated,  I  did  not  succeed  in  injecting  the  tumors. 
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In  the  other  half  of  my  cases  it  was  impossible  to  find  any  connection 
between  the  glands  and  the  carcinomatous  bodies.  The  glands  in  the 
mucosa  at  the  edge  of  the  ulcer  were  unchanged  in  four  of  the  five  casat 
and  atrophied  in  ttic  fifth.  The  extension  of  the  malignant  cells  £ro« 
the  suhniucosa  could  readily  be  traced  through  the  muscularis,  and  m 
between  the  glands  in  the  deeper  layers  of  the  mucosa.  The  followinf 
case  serves  as  an  example  of  this: 


Case  XIV* — Medluilanf  rarcinoma  in  ike  pylorir  end;  ularated:  ulenosu  of  th^ 
mth  diiatntion  of  the  re.ft  of  the  or^ait:  muttiplr  earcinomatuus  nodttlrs  of  the  Imr;  milurf 
Cfircin4}matofti»  of  the  peritoneum:  ajfctten:  meduflary  eardnGma  of  the  hepatic  ^fmpk-ffmidt^ 
with  rompregsion  of  the  bile-passages:  icterus:  grantAar  iegeveraiion  of  the  mjfocardiim: 
bronchitis. 

August  Lange,  age  BftV'six,  tAnnrr.  Auiop!«y  »\x  hours  after  death.  The  stomarft 
lies  entirely  on  the  left  of  the  spinal  eohiran.  The  pyh*ric  end  fonns  a  prominent,  firm, 
Tiociiilar  tumor,  situated  jilightly  bekm-  And  to  thi^  left  of  the  suspensory  ligament  of  thf 
liver.  The  fundus  and  the  body  of  the  stomach  Umn  an  elliptic  sac  placed  vertically.  It 
is  W  cm.  long,  1^  cm.  wide,  and  holds  i^iO  c.r.  The  content  \a  a  grayish-green,  alate4ikr. 
turbid  ma.ss.  The  mucosa  of  the  fundus  and  the  corpus  is  naaeerated.  The  pyloric  end  i» 
considerably  stenosed— its  lumen  barely  a<lmits  one  Bnger.  A  ring-shaped  tumor,  ft  c». 
wide,  occurs  on  tlie  anterior  wall.  The  tumor  has  reached  its  greatest  development  on 
the  anterior  walh  which  is  the  primary  site»  and  here  is  found  an  ulcer,  6  cm.  wid<w 
having  an  uneven,  roughened  flotir  and  an  everted,  soft  edge.  The  rest  of  the  tumor  it 
covered  with  the  mucosa,  and  h  separated  by  a  rim  from  the  healthy  part  of  the  stofnach. 
The  liver  is  of  norma!  si^e,  and  contains  numerous  small  firm  nodules  having  a  necrotic 
center. 

Microscopic  investigation  shows  that  the  muccMa  on  the  edge  of  the  ulcer  ia  ilighlly 
thickened  (1  mm.)^  the  glands  normal,  the  fundi  being  neither  wavy  nor  dilated.  In  the 
niuscularis  mucosa^  occur  small  rtiund  or  oblong  alveoli  filled  with  round  or  slightly  angular 
cells.  It  micra  in  diameter,  having  round  nuclei  about  6  micra  in  diameter.  Groups  of 
cells  of  the  same  type  are  found  scattered  in  the  connective  tissue  at  the  base  of  the  glands. 
and  extend  a  short  way  up  between  the  fundi  of  these  without  the  glanda  theoudvei 
showing  any  change  of  form  or  their  cells  differing  in  any  way  from  the  gland-cells  of  oiW 
parts  of  the  stomach.  The  nienilirana  propria  is  also  intact.  A  part  of  the  submucoi^ 
7  to  8  cm.  in  diameter,  is  changed  into  a  whitish,  gray,  soft  tumor  mass,  5  mm.  in  thickneH^ 
This  consists  of  groups  of  alve<jli  and  scattered  t^ncer-cells  surrounde*!  by  a  stroma  c<»- 
si  sting  partly  of  adult  and  partly  of  young  connective  tissue.  The  niuscularia  is  incrrftied 
in  thickness  to  5  to  (i  mm.  in  an  area  7  to  8  cm.  wide.  It  is  penetrated  by  septm  and  strisv 
of  the  same  type  of  malignant  tissue  as  that  of  the  submucosa. 

By  observing  cases  like  this  one  is  tempted  to  agree  with  Rokitansky, 
who  believes  that  raediillarv  carcinonmta  originate  in  the  submucHiiiii 
connective  tissue,  anil  from  there  extend  into  the  mucosa,  down 
among  the  nuiscle-hundles,  and  into  the  .serosa.  This  hypothesis  about 
the  development  of  malignant  cells  corresponds  to  \irchow*s  Dotions^ 
and  must  not  be  considered  entirely  gainsaid  in  spite  of  Comi!  s  and 
Waldeyer's  researches.  However,  since  in  nearly  all  cases  the  informa- 
tion gained  ahuut  the  development  of  the  malignant  growths  must  be 
secured  from  studies  of  the  edge  of  old  ulcers,  it  is  not  impos.sible  to  sup- 
|>ose  that  the  cancer-cells  did  develop  from  the  glands  and  simply  grew 
fastest  in  the  submucosa,  and  finally  grew  up  into  the  sound  mucosa 
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covering  the  lutiior.  From  my  own  investigations  along  this  line  I  can- 
not absolutely  agree  with  Waideyer's  theory  that  all  the  cariinomata 
spring  from  the  gastric  glands. 

Metastasis  is  far  more  frequent  in  the  medullary  than  in  the  scirrhous 
carcinomata.  In  my  10  cases  the  lymph-glands  around  the  stomach 
were  infiltrated  in  every  instance.  The  retrojieritoneal  glands  were 
carciiioinatous  twice,  the  esophageal  glands  twii^,  metastatic  growth  oc- 
curred four  times  in  the  omentum  and  the  peritoneum,  five  times  in  the 
liver,  and  once  each  in  the  pleura,  diaphragm,  kidney,  thoracic  duct, 
coronary  veins,  and  in  the  vagus. 


Epithelioma  Cylin- 


^Bj^njNDRic   Epithelial  Cancer   {Reinkardt*}; 
^^^B  DIL\CEUM   (HannorerX) 

^M       The  structure  of  this  type  of  tumors  corresponds  to  that  of  the  car- 
^^  einoma  as  far  as  the  main  tissues  go,  that  is,  a  vascular  stroma  and 
f       alveoli  containing  cells  are  found  in  both  forms.     The  difference  consists 
in  the  shape  of  the  cells  in  the  alveoli.     In  this  type  of  cancer  the  alveoli 
are  lined  with  a  single  or  double  row  of  regular  cylindric  cells,  similar  in 
form  and  appearance  to  those  found  in  the  intestinal  mucosa  or  the  in- 
testinal glands.     The  epithelial  cells  of  the  alveoli  are  often  somewhat 
,       larger  (Reinhardt,  p*  4),  but  may  be  smaller  than  the  ordinary  cylindric 
cells  (KlebsJ).     The  malignant  cells  may  have  two  or  three  nuclei. 
The  alveoli  may  be  arranged  in  groups  like  the  adenomata,  or  may  occur 
uniformly  scattered  in  the  stroma,  as  is  the  case  in  the  soft  carcinoma ta. 
Frequently  the  larger  alveoli  have  a  centrally  placed  lumen  containing 
degenerated  cylindric  cells,  nuclei,  round-cells »  and  a  homogeneous,  trans- 
parent colloid  mass  (E,  Wagner  §). 

The  cyhndric  epithelial  cancers  were  first  observetl  in  the  stomach  by 
Reinhardt  in  185L  He  found  two  cases  of  ring-shaped  tumors  at  the 
pylorus,  which  appeared  entirely  like  the  medullary  carcinomata,  but 
microscopic  investigation  showed  the  alveoli  lined  with  cyhndric  cells. 
The  similarity  of  these  alveoli  to  dilated  glands  cut  across  in  connec- 
tion with  the  dilated  glands  in  the  mucosa  made  Reinhardt  consider 
the  growth  a  hypertrophy  of  the  gastric  glands,  since  he  could  trace 
the  alveoli  of  the  tumor  as  cylindric  sacs  emptying  on  the  mucous  sur- 
face of  the  stomach.  Both  his  cases  had  metastases — one  in  the  liver 
and  kidneys,  and  the  other  in  the  retroperitoneal  lymph-glands.  These 
secondary  tumors  were  medullary  carcinomata,  and  it  is  natural  that 
Reinhardt  did  not  dare  to  call  them  metastatic  growths  from  the  gastric 
tumor.  Yet  he  states  (p.  18)  that  tlie  connt^ction  could  hardly  be  acci- 
dentaU  and  that  for  this  reason  the  growth  could  not  l>e  considered  a 
t>enign  affair.     Bidderjl  observed  a  canc*er  of  the  pylorus  extendmg  into 

•"Ueber  die  Hj-pcrtropLie  der  DrUj^^nfoUikel  der  Inlestmnlscbleimhaut/*  Charite 
^Jknnalen,  1S51.  roL  ii.  p,  1. 

t  EpttheUoma  cylindraceum  foliaeeiim  et  globosum,  Co|>etihiigeQt  1865. 

t  Loe.  rit,,  p.  2i8,  §  Archiv  f.  physiolog.  Heilkundc,  1858,  voL  ii,  p.  301}. 

II  Mailer's  .\rchiv,  1852.  vol.  ii,  p.  178. 
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in  height.  The  tliickeuing  of  the  iTiuc<>.sa  is  due  lo  the  presence  of  narrow  villi,  0.6  to  OJ" 
mra,  in  heiglit,  covered  with  cylindric  epithelium.  At  the  point  where  the  tfaickeorii 
mucosa  goes  over  into  the  normal  raucosa  there  occur  in  the  deep  layer  of  it,  between  tbe 
ends  of  the  glands,  a  number  of  cavities,  S  mm,  or  so  in  n-idtb,  which  ate  lined  with  cylin- 
dric  epithelium  and  are  filled  with  small  round-cells  and  a  granular  debris,  The  submueoei 
i&  mily  slightly  thickened,  but  the  muscularis  is  0.5  cm.  in  thickness,  and  it  is  pcnetiuted 
with  white  septa  ftt  the  edge  of  the  ulcer,  but  under  the  center  of  it  occur  small,  round 
cavities  fillc^l  with  detritus,  in  which  the  outline  of  regiibrly  arranged  cylindric  celUcma 
be  distini^uished.  The  tumor  muss  underneath  the  mucosa  and  in  the  muscularis  t»  foitiMi 
to  consist  of  y<mng  connective  tissue  rich  in  cells,  in  which  are  found  large  irreguUr  caviliei 
which  are  often  winding  and  saccul«ied,  similar  to  gbnds.  Their  walU  are  lined  witli 
columnar  epithelium,  and  the  lumina  Hlied  with  round  or  columnar  cells,  granular  detritui. 
and  pieces  of  cells.  The  lymph-glands  of  the  lesser  curvature  are  not  involved.  Tbi' 
thrombus  in  the  portal  vein  is  non-maligmint. 

This  rase  shows  that  tumors  of  this  type  are  not  sharply  limited,  as 
held  by  Klebs,*  and  there  is  evidently  no  difference  between  "cylinder- 
cancroids"  and  carcinoniata  a.s  far  tis  their  mode  of  extension  goes. 
The  former,  as  well  as  the  latter,  infiltrate  the  interstitial  tissue  between 
the  miiiscniar  bundles,  and  from  there  advance  into  (he  serosa,  where, 
as  in  this  case,  they  may  produce  larger,  soft  tumors,  precisely  as  do  the 
carcinoniata. 

A  special  hyperphusia  of  the  mucosa  does  not  always  take  place,  and 
is  apparently  not  necessarily  prelim inar>^  to  the  development  of  *' cyl- 
inder-cancroids"  (Klebs,  he,  eti.,  p.  189),  w^hich,  like  the  carcinoraats, 
by  preference  begin  in  the  submuco&a,  as  wajs  the  case  in  the  following 
instance: 


Case  XVIL — *'Cylmder-cnncroid^**  primary  as  n  small  tumor  on  the  jwfterwr  trail  t 
ike  pylonc  end.     Cron potts  pntujtwnia  of  the  inferior  lobe  of  the  Itft  lung,     fatty  /jp^'- 
Diffuse  thiclceniiig  of  the  pia  mater, 

Johan  Gensraan,  thirty-nine  years  old,  laborer*  He  was  an  habitutit  drunkardt  Jiwi 
entered  the  hospitii!  on  the  fifteenth  of  April,  1873,  with  symptom.H  of  lobar  pneumonift  trf 
the  right  lung.  He  had  never  had  any  stonutch  trouble,  and  died  from  pneumonia  on  I 
leventeenth  of  April. 

Autopsy  wnj*  held  twenty-four  hours  after  death.  On  the  posterior  wall  of  the  pyliU 
end  of  tiie  stomach,  2  cm»  from  the  sphincter,  is  hx-ated  a  fl«t  tumor,  3  cm.  in  width  unti  5 
em.  in  thioknt'ss,  which  has  an  ulcer  15  mm.  in  diameter  in  its  center.  The  cut  surfacr  i> 
white  und  semisolid.  A  few  drops  of  a  purulent  Huid,  con.**isting  of  columnar  cells,  cad  bi' 
extracted  from  it.  The  Hurrfvundin^  mut-osa  \s  somewhat  softenc*!,  but  free  from  mct*>- 
tasis.  The  intestinal  wall  h  unchan|feiL  The  liver  hjis  undergone  marked  fatty  infiltrw- 
tion.  It  is  grayish  yellow  and  free  from  bItxKl  The  spleen  and  the  urinnry  orjyaiis  ai* 
rather  pak',  but  otherwise  unchanged.  The  pia  mater  is  white  in  color  and  diffusel)' 
thickened.     The  rest  of  the  brain  is  normal. 

Mieroaeopic  invcstigatitm  i^hows  the  mtieosii  of  the  fundus  to  be  unclmuged.  Tbt* 
glandular  epiLhelium  is  every wliere  intaet,  even  at  the  mouths  of  the  gland.*)  and  lo  *^ 
very  tops  of  the  vilii.  This  is  an  unusual  thing  in  the  human  sStomadu  The  cohiain*^ 
cells  At  the  mouths  of  the  glitnds  are  44  x  9  miera,  and  contain  oval  nuchn,  S*  to  H  uucr*  >» 
length  and  6  to  9  niicra  wide.  The  mucosa  at  the  edge  of  the  ulcer  is  but  slightly  thickeiW 
and  without  perceptibly  enlarged  vdli.     These  are  covered  with  columnar  epithelium  flvi^^ 

*  Handbuch  der  palhoL  Anat.,  1.  Lieferung,  p.  IH9. 
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the  entire  mucosa,  except  that  toward  the  tumor  the  epithelium  is  gradually  filled  by  fat- 
granules  and  becomes  lost.  The  openings  of  the  gland  mouths  are  everywhere  visible  and 
Dormal. 

The  muscularis  mucosae  is  pressed  in  between  groups  of  granulation  cells  containing 
no  malignant  tissue.  There  appears  to  be  a  connection  between  the  slightly  dilated  fundi 
of  the  mucosa  and  the  large  alveoli  lined  with  columnar  cells  found  in  the  submucosa.  In 
the  inner  portions  of  the  tumor  toward  the  center  occur  groups  of  wavy  alveoli  lined  with 
columnar  cells,  both  in  the  muscularis  mucosae  and  in  the  deeper  layers  of  the  mucosa.  A 
direct  relation  between  the  glands  of  the  mucosa  and  these  alveoli  cannot  be  seen,  nor  is  it 
possible  to  decide  whether  the  malignant  cells  have  shot  up  from  the  tumor  of  the  sub- 
mucosa or  have  extended  down  from  the  gastric  glands.  The  tumor  in  the  submucosa 
is  4  to  5  mm.  in  thickness;  it  consists  of  a  stroma,  rich  in  small  round-cells,  with  large, 
irregular  cavities  lined  with  columnar  cells,  and  filled  with  nuclei,  pieces  of  cells,  and  granu- 
lar debris.  The  colunmar  cells  are  longer  than  those  of  the  gastric  glands,  being  30  micra 
in  length,  but  their  width  and  the  size  of  their  nuclei  are  not  changed.  The  muscularis  is 
2  to  3  mm.  in  thickness.  Between  the  muscular  bundles  white  septa  are  seen,  which  are 
made  up  of  connective  tissue  without  malignant  cells. 

This  case  shows  an  early  stage  of  "cylinder-cancroids,"  and  is  of 
interest  because  it  illustrates  that  this  type  of  cancer,  which,  because  of 
its  structural  similarity  to  the  benign  polypi,  has  been  traced  to 
chronic  catarrh  of  the  stomach,  may  develop  on  a  previously  normal 
mucosa. 

I  was  unable  to  demonstrate  satisfactorily  the  direct  connection 
between  these  tumors  and  the  gastric  glands.  These  were  widened  once 
only  in  the  edge  of  the  growth.  Meanwhile  I  shall  accept  Comil  and 
WaJdeyer's  theory  of  development  as  far  as  these  tumors  go,  because 
this  seems  the  most  plausible,  and  also  because,  as  I  have  said  previously, 
the  breaking  through  the  muscularis  could  readily  be  overlooked  or  have 
sloughed  away,  while  the  tumor  mass  kept  on  growing  in  the  submucosa. 

Mixed  Forms  of  "Cylinder-cancroid  "and  Carcinoma  (£.  Wagner*) 

Reinhardtt  first  observed  that  certain  of  the  alveoli  of  cylinder- 
cancroids,  or,  as  he  called  them,  "widened  gland  fundi,"  were  not  lined 
by  the  ordinary  columnar  epithelium,  but  filled  with  a  mixture  of  these 
and  polymorphous  cells  or  by  polymorphous  cells  alone.  He  often  found 
these  irregular  cells  in  the  neighborhood  of  abscesses  or  at  the  edge  of 
the  tumors,  and  concluded  from  this  that  nutritive  changes  occurred 
which  interfered  with  the  usual  development  of  the  tumor-cells,  so  that 
they  failed  to  reach  the  columnar  shape,  but  stopped  at  a  lower  stage  of 
development  as  irregular  polymorphous  cells.  Wagner  {  was  the  first 
who  really  grasped  the  situation.  He  considered  them  border  forms  be- 
tween cylinder-cancroids  and  carcinomata.  He  showed  that  every 
imaginable  type  of  these  could  occur,  and  that  they  were  frequent 
in  the  stomach,  where  he  found  two  cases,  in  the  large  intestines,  and  in 
the  cervix  of  the  uterus.     Later  authors — Comil  and  Waldeyer — who 

*  "  Weitere  Beitrftge  zur  Kenntniss  des  Krebses,  mit  regclmftssiger  Zellenlagcrung," 
Archiv  f.  physiol.  Heilkunde,  1859,  vol.  iii,  p.  ^246. 

t  Loc.  cit.,  p.  9.  {  Loc.  cit.,  p.  210. 
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do  not  refo^nize  aii.y  difference  JxHweeii  cyliiider-eaneroids  and  cart-i- 
nonia  do  not  place  any  eiiii>liMsts  on  tliese  border  tumors*  but  consider 
the  form  of  the  cells  accifiental  and  immaterial.  Since  these  views  are 
not  generally  adopted  and  I  have  sej>arated  the  ** cylinder-cancroids" 
from  the  carcinomata,  it  appears  best  at  present  to  group  tJie^ie  mixed 
forms  by  themselves^  not  in  order  to  make  them  aj>pear  as  a  separate 
type,  but  simply  to  emphasize  the  fact  that  they  are  among  the  mosi 
frequent  forms  of  cancer  in  the  stomach. 

These  mixed  forms  occnrred  9  times  in  my  30  cases.  They  were  lo- 
cated 6  times  in  the  pyloric  end  and  thriee  on  the  lesser  cur^^ature. 
They  %vere  all  either  soft  or  semisolid,  ulcerated  forms,  which  in  their 
outward  appearance  and  mode  of  extension  were  entirely  similar  to  tht* 
meduHary  carcinomata.  Structurally,  these  mixed  tumors  have  their 
alvcMjli  arranged  in  groui>s,  hence  to  this  extent  are  analogous  to  the 
adenomata.  Their  alveoli  often  vary  greatly  in  size, — from  0,06  to  O.iA 
mm,  in  diameter, — and  the  cannnomatous  bodies  are  at  times  (Case 
XX\TI)  so  arranged  as  to  apf>ear  deceivingly  like  a  longitudinal  set*tiaa 
of  one  of  the  saccular  glands  of  the  large  intestines.  As  far  as  the  epithe- 
lium goes,  the  alveoli  are  at  times  lined  with  regular  columnar  cells,  at 
others  with  round-  or  polymorphous  cells,  and  at  still  others  with  transi- 
tional types.  An  alveolus  of  this  type  is  seen  in  Fig.  3  of  Plate  I;  to 
the  left  is  one  covered  wutli  colunmar  cells;  at  "'fc"  is  a  group  of  transi- 
tional cells  some  of  which  are  more  like  cylinders;  ot tiers  are  more  round 
or  angular,  yet  they  resemble  the  columnar  cells  somewhat;  finally  at 
"e"  are  found  entirely  indifferent  cells. 

These  two  kinds  of  cancer  tissue  may  wxHir  uniformly  mixed  in  the 
tumor,  as  in  the  following  case,  from  which  the  figure  referred  to  al>ove 
was  taken-. 

Cask  HY ill.— Mixed  form  of  " ctf tinder-cancroid*'  und  earnnoma.  Aheali  eonimn 
intnmtimud  form»  of  the  ttro  types  of  (•pithelium.  iSemimfid  ring-juhaped  ulcerated  tumor  tn 
ih e  pyloric  end  of  the  jtto m ach .  StenosU  of  the  pyhru it  with  dilatation  of  (h  t  uto m ach .  Ben tgn 
hyperpla^iit  of  ihe  giundit  in  the  leaser  omentum.  IHfftt^e  bronektiis.  Hypostatic  pneumonia 
of  the  hittr  lobe  of  the  Uft  lung.     Fatty  liver. 

Jtfrffea  Petersen,  sixly-fivt\  fireman.  Autopsy  April  1(J.  I87i»  twenty-four  bimni 
after  death.  There  b  no  fluid  in  the  peritonea!  cavity.  \  ticxJuLnr  new-growth  is  present 
in  the  region  of  the  pylorus,  involving  partly  the  sturaiich  and  |>artly  the  grenter  omentutn^ 
The  pyh>rie  en*J  is  retructefl  s<:>  that  ibs  luuieu  barely  tidmitji^  one  finji^r.  Xt  this  place  ocrttn 
A  ring-shftpeti  idwr  H  em.  long,  which  nenils  an  extension  T*  em.  long  toward  the  cardia  on 
the  lesser  curvature.  The  edgex  uf  the  ulcer  are  BrTii.  uneven,  infiltrated,  and  everted. 
Their  surface  is  covered  wilh  soft,  injeetwi  ahrwls  of  tisj*ue»  underneath  which  a  firni«f 
tiasue  can  be  felt.  The  floor  of  the  ulcer  ia  irreguliir,  and  i^j  made  np  of  soft  white  parts 
of  necr«>tic  ti^yiue  with  villi  fKX-urring  between  round,  firm,  diiicoloreni  nodules.  Cut  sec- 
tions of  the  edge  show  the  wall  of  the  pyloric  end  to  be  changeil  intu  a  thick,  grayijih,  semi- 
solid mass,  consisting  of  Broi,  transparent  bundles  surrounding  a  soft  grayish  mass  from 
which  an  abundance  of  milky  juice  can  be  expressed.  The  mucosa  of  the  fundus  i^  pule 
and  somewhat  thinned.  Only  the  lymph-nodes  nearest  to  the  ulcer  in  the  lesser  omentum 
are  carcinomatous.     The  pancreas  is  unchangeti.     The  spleen  is  pale  and  small. 

The  liver  is  markcitly  iofiltrotcd  with  fat.  but  free  from  metastasis.  The  rest  of  tlir 
organs  are  somewtmt  aoemic,  but  otherwise  unchanged. 
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Microscopic  examination  sshwws  the  mueosa  of  the  corpus  ventrifuli  to  be  0»5  ram, 
thick.  The  cells  in  the  bottom  of  the  glantis  are  everywhere  distinet.  Their  form  is 
mtber  uniisu»L  They  are  ver>'  tall  and  narrow*  t>eing  *2  x  5  micra.  The  mucosa  at  the 
edffe  of  the  ulcer  ia  15  mm.  in  Ihiekne^,  eovered  with  naked*  lengthened  villi.  The  fundi 
of  the  glands  are  nut  perceptibly  widene*!.  The  musc^ularls  murosn*  contains  masses  of 
malignant  eells,  either  scattered  in  groups  or  arrangefl  in  groups  of  alveoli,  some  of  which 
are  lined  with  cylindrie  cells.  Others  an*  eovertHl  with  round-  or  polyniorphou.«  cells  a& 
Urge  as  14  micra  in  diameter,  containing  round  nuclei  from  0  to  8  miera  in  diameter. 
The  jiuhmucosa  is  changed  into  a  white  turnor  maas,  0  mm.  in  thickness,  consisting  of  a 
connective  tissue  rich  in  small  round-cells,  in  which  tMcur  grcjups  of  alveoli  lined  with  rountl 
or  polymorphous  cells,  and  alveoli  lined  with  rt^gularly  arranged  columnar  cells.  Besides 
these  two  forms,  there  are  alveoli  lined  with  both  columnar  and  transitiimal  forms  of  epi- 
theliuin,  and  l>etween  these  are  found  round-cells,  and  finally  round-  and  polymorphous 
cells  of  the  usual  type.  The  two  varieties  of  cancerous  tissue  wcur  everywhere  in  the 
tumor,  but  they  are  so  arranged  that  each  type  is  collected  into  definite  areas  with  transi- 
tional types  between.  In  the  region  of  the  tumor  the  muscularis  is  thickened  (6  ninj.) 
and  narrow;  white  septa  iire  seen  between  the  bundles.  These  arc  made  up  entirely  of 
connective  tUstie,     The  lymph -glands  are  the  site  of  benign  hyperplasia  without  signs  of 
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D  other  cases  the  two  fornis  of  niahgiuuit  tLssue  are  s€*parated  in 
different  part.s  of  the  tumor,  rs  was  the  case  in  the  folhiwing  instance,  in 
w^hich  the  central,  older  part  is  a  "cylinder-cancroid'*  and  the  peri- 
pheral portion  is  medullary  eareiiionia  in  structure: 

Case  XIX. — Mixed  tumor.  '*  CylindrT-cancroid  "  and  rarnnoma.  A  rfrtf  large  nicer* 
vied  tumor  on  the  left  half  of  the  leaser  rurrature  on  the  anterior  trnit  of  the  utomach.  Soft 
medullary  eareinoma  at  the  edge  of  the  tumor.  Cyiinder^eaneroid  mixed  with  carcinoma  ttt 
ihe  middle  of  a  directly  tratiaplanted  tumor  in  the  liper, 

Karoline  Eskom,  sixty-nine,  pauper.  Autopsy  June  18,  IBl'i,  twenty-four  hours  after 
th-  The  peritoneal  cavity  contains  \WQ  c.e.  of  a  re<idish»  serous  fluid.  The  stomach 
is  small  and  adherent  to  the  left  lobe  of  the  liver-  It  is  18  cm.  long,  7J2  cm,  wide,  and 
holds  A50  c,c.  It  contains  a  grayish-grcen  fluid.  Along  the  les.*«.T  curvature  is  a  markedly 
idccTatcd  tumor,  which  is  9  cm.  broad  and  10  cm.  in  height.  M*».st  of  it  is  situated  on  the 
anterior  surface  of  the  corpus  and  the  Fundus  of  tlie  stomach.  It  begins  at  the  riiifbt  eilge 
of  the  cardia,  the  orifice  of  which  is  free  eitcept  for  a  small  portion  of  its  right  e^lge.  The 
tumor  extends  to  within  8  cm.  from  the  pylonjs;  the  mucosa  ln'tween  it  nnrl  the  pylorus  m 
thick,  thrown  into  folds,  and  pigmented,  hut  free  from  malignant  cells.  An  area,  9  cm.  in 
diameter,  forming  the  main  part  of  the  tumor  surface,  is  idccrattHl,  the  fltwr  being  irregular, 
with  necrotic  shreds  of  tissue,  the  edges  uneven  and  infiltraterl,  formed  by  a  soft  tumor 
maM  3  em.  at  ita  thickest.  From  the  cut  surface  of  the  edge  flows,  in  places,  a  largi- 
uraount  of  a  thick,  purulent  fluid*  consisting  of  medio m-siKe*!,  rormd  granular  cells,  having 
LarjBie  nucleit  fat-globules,  and  a  f^nular  di&bris,  but  there  are  no  columnar  cells.  In  the 
surrounding  mucosa  occur  numerous  pinhead  to  he mpsced -sized  yellow  ish-^^y  nodules. 
Near  the  lesser  curvature,  on  the  serous  surface  of  the  stomach,  occur  some  white,  hempseed- 
med  nodules.     The  rest  of  the  peritoneum  is  free  from  metastasis. 

The  liver  is  small  and  pale,  and  free  from  metastatic  jpfrowlhs.  The  retroperitoneal 
f^lands  are  not  in  vol  ved,  nor  are  those  in  the  posterior  mediastinum.  The  remaining  organs 
Are  anemic,  but  otherwise  unchanged.  Microscopically,  the  tumor  at  the  e<lge  of  the  ulcer 
coiid»te$  of  alveoli,  either  arrangetl  in  groups  or  uniformly  distributed,  and  lined  with  rouad- 
and  polymorphous  wUa,  15  micru  in  diameter,  and  containing  round  large  nuclei,  H  micra 
in  diameter.     The  older  ports  of  the  tumor  consist  of  a  gnvnular,  degenerated  connective 
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tissue  in  which  are  found  large  cavities  lined  with  polumnjir  epitheltum.     A  few  of  the 

smaller  ulveoli  arc  lined  with  pt»lymorphous  relLs.  The  slightly  thIckeDitl  mitstTikria 
becomes  lost  lo  Ibe  tumor  tissuen  1  cm.  inside  of  the  edge  of  the  ulcer.  Frt>m  the  part  of 
the  stoninch  cidhercnt  to  the  left  IoIh"  of  the  liver  a  semispheric  tumor  the  sije  of  a  walnut 
extends  into  the  parenchyma  uf  the  organ.  The  rest  of  the  liver  is  free.  This  cancatxi* 
mass  is  n  mixture  of  cylinder-cancroid  and  carcinoma.  The  amnll  tumore  outside  the  itooi' 
Rch  consist  partly  of  etmnettivo  tissue  infiltrated  with  large  round  epithelial  cells  and  partlj' 
of  C4ircinomatous  tinsuc. 


Li  Case  \ll  I  was  able  to  follow  the  development  of  the  cancerous 
cells  from  their  origin  in  the  gastric  glands  of  the  mucosa  very  clearly. 
These  were  widened,  twisted »  and  folded  irregularly  in  6  of  0  cases;  the 
mucosa  was  macerated  once,  and  twice  it  was  free  from  \asible  pathologic 
changes,  I  must  emphasize  this  relation  of  the  glands  to  the  carcmoma- 
lous  cells,  in  spite  of  Wagner's*  assertion  that  he  could  not  find 
the  gastric  glands  taking  any  active  part  in  the  formation  of  a  cancer,  but 
in  all  his  capites  could  demonstrate  that  the  malignant  cells  originated 
from  con ntH:^live-t issue  cells.  I  have  previoiisty  called  attention  to  the 
difficulty  of  directly  proving  the  relationshii^  of  the  gastric  glands  to  the 
malignant  cells.  But  the  individual,  well-established  cases  showing  this 
count  for  a  great  deal,  and  these,  in  addition  to  the  irregular  growths  of 
the  glands  f>resent  in  the  large  majority  of  my  cases,  clearly  indicate 
that  the  theory  of  development  held  by  (/ornil  and  W'aldeyer  is  the  cor- 
rect one  for  most  of  these  cases.  ■ 

Metastases  in  these  mixed  forms  are  nearly  as  frecjuent  and  as  ex- 
tensive as  those  of  mednllary  carchiomata.  Only  ^  cases  (Cases  XVIll 
and  XIX)  were  entirely  free  from  set^ondary  growths.  In  the  remaining 
7  cases  metastasis  in  the  lymph-glands  were  present  0  times,  in  the  liver 
6  times,  in  the  peritoneum  twice,  in  the  veins  of  the  stomach  twice,  in  the 
vagi  twice,  and  in  the  cerebellum  once.  The  structure  of  the  metastatic 
growths  were,  as  one  might  expect,  mixed,  like  the  original  ttimor,  in  the 
large  majority  of  cases.  In  some  instances  the  metastatic  nodules  wet* 
pure  carciuomata,  and  rarely  pure  cylinder-cancroids.  The  malignant 
lymph-nodes  were  of  mixed  structure  fotir  times  and  pure  carcinoniata 
twice.  The  cylinder-cancroids  and  the  mixed  tumors  live  anil  spread  in 
the  same  organs,  as  do  the  carcinomata,  yet  the  serous  surfaces  in  these 
cases— the  peritoneum— seem  nearly  always  to  prodtice  carcinomata 
This  was  the  type  of  cancer  in  all  my  4  cases  of  cancer  of  the  peritoneum. 
However,  Wagner t  has  obsen'etl  a  case  of  multiple  cancroids  on  the 
peri  ton euuL 


[Air.  Ht.,  p.  ^80. 


t  Loc.  cit„  p.  ies. 
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Alveol.\r  Cancer;  Gei^\tinou8  Cancer  (Otto*) 

(Carcinoma  Al^-eolare,  Colloides,  Gelatinosum) 

This  peculiar  t>T)e  of  cancer  is  characterized  by  a  gelatinous  mass 
filling  alveoli,  surrounded  by  a  stroma  differing  from  that  of  carcino- 
niata  only  by  the  scarcity  of  \'essels.  I  have  ne\Tr  obs»erve<l  it  in 
fresh  condition.  For  this  reason  I  shall  not  consider  their  structure  in 
detail,  but  refer  to  pathologic  hand-books  (Rokitansky,  Forster,  Rind- 
fleisc^h,  etc.)-  The  majority  of  writers  hold  that  this  is  a  rare  form  of 
cancer  of  the  stomach,  Habersohnt  states  that  it  is  rare*  BrintonJ 
found  it  43  times  in  417  cases,  l>ebert  §  found  6  in  57  cases,  and  Ep- 
pinger II  reports  5  in  IIG  cases.  Hannover **  takes  the  very  opposite  view, 
and  considers  alveolar  cancer  as  being  the  most  frequent  of  all  carcino- 
mata  in  the  stomach.  Judging  from  my  own  experience,  alveolar  cancer 
must  t>e  a  rare  form,  since,  as  hiis  been  mentioned,  1  have  not  met  a 
single  case  at  autopsy.  In  the  museum  (Professor  Reitz  has  been  kind 
enough  to  throw  the  entire  museum  open  to  me]  I  have  found  two  cases 
of  this  lyyte  of  carcinoma,  and  my  investigations  are  limited  to  those. 

Alveolar  carcinoma ta  are  rarely  found  as  circumscriljed  (encapsu' 
lated)  tumors,  as  is  the  case  w4th  the  carcinomata.  They  generally  form 
a  diflfuse  degeneration  of  the  pyloric  half  of  the  lesser  curvature.  At  this 
point  rather  large  growths  may  oceuri  as  in  one  of  Eppinger*s  cases,  in 
which  the  lesser  curvature  was  changed  into  a  tumor  as  large  as  a  child's 
head.  At  times  the  entire  organ  may  become  uniformly  infiltrated. 
The  wall  of  the  stomach  in  such  cases  may  reach  an  enormous  thickness 
— -it  was  1.5  cm.  in  one  of  Eppinger's  cases.  As  a  rule>  the  stomach 
cavity  h  markedly  reduced,  but  it  may  be  normal  and  even  enlarged. 
According  to  Rokitansky^ft  colloid  cancer  Ijcgins  as  a  degeneration  of  the 
submucous  connective  tissue  and  extends,  from  this  point  tlun^ugh  the 
muscularis  into  the  peritoneum  and  up  into  the  mucosa.     This  layer  is 

■  changed  into  a  large-meshed  network,  in  the  meshes  of  which  is  found  a 
gelatinous  mass  which  can  be  seen  by  the  naked  eye  on  the  inner  surface 
of  the  stomach.  When  pressure  is  applied  to  the  sui-face  of  the  organ, 
this  ma^s  flows  out  as  large  drops  or  lumps.  Cruveilhier  |J  describes  these 
tumors  under  the  title  **  Degeneration  alveolaire  et  gelatiniforme  de 
Festomac."  In  a  few  cases  he  has  setni  the  tumor  extending  up  into  the 
esophagus  and  into  the  first  part  of  the  tluodcnum.  He  belie%'es  that 
the  degeneration  begins  in  the  mucosa,  since  this  layer  is  always  most 
pronouncedly  changed  and  always  involved  most  extensively.  The 
submucosa  is  affected  at  a  later  stage.  According  to  Cruveilhier,  ulcera- 
tion develops  slowly,  and  it  is  more  like  the  wear  of  an  inorganic  body 
than  that  of  an  ulcerating  malignant  growth.     At  times  the  mucosa  looks 

*  Seltette  BeobachtungcQ  zur  AnaL,  Pbysiotog..  und  Pathol.,  1816,  p.  Id 
t  Loc.  eii,,  p.  m.  t  Loc.  ciU  p.  «40,  §  Loc.  eii..  p.  477. 

II  Loe.  cU.,  p.  6.  *•  Loc.  cU.,  p.  fll.  ff  £oc.  cit,,  p.  175 

XX  Traits  d*a[uitomic  |»athologique  genenile,  1804,  vd.  v,  p.  10. 
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as  if  pecked  at  by  birds.     However,  the  ulcer  may  penetrate  the  different 
layers  of  the  stomach -wall  in  the  difTuse  types  of  these  growtbs. 

As  an  example  of  circumscribed  tumor  of  this  type  on  the  lesser  cur- 
vature I  cite  the  following  case: 

Case  XX. ^ — Museum  specimrti  Na.  £  4/.     Aheoiar  cancer.     Large  ulewnUd  tumor  on 


The  stomach  m  someiiv hut  reduced ;  the  lesaer  curv^ature  is  13  cm.  long,  und  the  grcfttfr. 
i6  cm.  The  fundus  is  markeilly  retracted*  stj  Ihat  it  is  even  more  narrow  than  the  pytoHr 
end.  Along  the  lesser  curvature*  on  the  serous  stide.  occurs  a  fin  I,  nodular  tumor  mass  oft 
the  surface  of  which  are  seen  vesieies  vttrying  in  sisr.e  from  that  of  a  pea  to  a  nut,  and  filled 
with  a  clear,  tniTLsparcnt,  gelatinous  mas.H.  On  the  mucous  surface  of  the  lesser  cur\*atufr 
occurs  iin  enormous  ulcer,  li  cm.  lonjf,  and  extending  7  cm.  over  the  anterior  and  posterior 
surfaces.  The  c^i^e  of  the  ulcer  consists  of  a  Lielt  of  malignant  tissue,  3  cm.  wide  and  1  cm. 
in  thickness,  of  soft  consistence.  It  consists  of  a  delicate  framework  containing  from  piii- 
head-  to  pea-sizeii  cavities  opening  on  the  surface,  and  filled  with  n  clenr.  jEfetatinous  mait 
which  on  pressure  flows  out.  The  mucosa  cannot  be  disting^uisheti  from  the  tumor  mscft. 
The  idccr  has  p4*netrate<i  the  mus<'uhiris.  and  the  part  of  this  layer  nearest  the  ulcer  ?» 
slightly  thickened,  and  snuill  clear  spots  i>ccur  between  the  muscular  bundles.  The  fltwr 
of  the  ulcer  is  partly  white  and  firm,  formed  by  the  thick  sidjmueosa,  and  partly  covrrwl 
with  gelatinous  material.  Outisiilc  of  this  ulci*r  the  wall  <»f  the  organ  is  neither  infiltrated 
nor  thiekene<J. 

Micr*)scopic  examination  shows  the  tumor  mass  at  the  c<lge  of  the  ulcer  to  be  ttuide  up 
of  slender  bundles  of  connective  tissue,  between  which  iK-^'ur  large  cavities  penetrated  by  i 
very  delicate  network  of  fibers,  which  spring  from  the  heavier  bundles  that  form  the  wall* 
of  the  cavities.  The  spaces  between  these  fiWrs  are  filled  with  a  gelatinous  m&si  which  ij* 
finely  granular  and  contains  scattered  granular  cells,  9  to  l.»  micra  in  diameter,  haxis^pr 
round  nuclei  (5  micra  across^  and  pieces  of  granular  cells.  There  are  no  large  C4*lls  in  colloid 
metamorphosis.  The  smooth  portion  of  the  floor  of  the  ulcer  consists  of  a  firm  fibrilUr 
connective  lissuc  which  is  mm-malignant. 

The  development  of  colloid  cancer  has  not  been  definitely  cleared  ap 
as  yet,  and  is  still  t  he  subject  for  various  speculative  views.  RokitaiLsky  * 
held  that  the  gelatinous  substance  ori|^inated  from  blastodermic  celk, 
E-  Wagner t  Ijctievcs  it  due  to  eolloid  defeneration  of  cancer-cells,  es- 
pecially the  colunmar  type.  Klebs  J  considers  alveolar  cancer  as  one  of 
tlie  types  of  connective -tissue  cancer,  and  he  believes  that  the  gelatinous 
masses  are  formed  by  colloid  degeneration  of  the  connective-tissue  ele- 
ments. The  greater  number  of  investigators  at  the  present  time  agree 
with  Wagner  that  the  gelatinous  masses  are  formed  from  colloid  de- 
generation of  the  cancer-cells»  hence  this  type  has  the  same  origin  and 
mode  of  development  as  have  the  carcinomata.  This  is  Waldeyer'sJ 
idea.  Stradowsky|j  observed  that  the  colloid  cancer  developed  from 
the  ga.stric  glands.  These  became  dilated,  twistc^d,  lost  Uieir  base- 
ment membrane,  and  sent  outgrowths  of  which  the  cells  underwent  coK 

*  Virchow's  Archiv,  1855,  vc»l.  t.  p.  «81. 
t  Arcbiv  f.  physiolog.  Hcilktmde,  1800,  vol.  li. 
t  Handbuch  der  fuilhoK  .Vnat.,  I.   Liefening,  p.  VM. 
iVirchow's  Archiv,  1808,  vol.  xli.  p.  47(J. 

II  Zur  Lehre  Uber  die  Bntwickelung  des  Colloidkrebaea  im  Magen  und  grossen  NVtae, 
St.  Petersburg,  1808. 
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loid  degeneration  and  formed  the  gdatinous  masses.  Similar  conclu- 
sions were  reached  by  Rudnew.*  In  one  of  my  specimens  the  tomor  was 
so  well  preserveti  that  I  was  able  to  tra<^  the  de\'elopment  of  the  cells,  I 
noted  widened  glands  filled  with  colloid  material  and  cells  directly  con- 
nected with  the  alveoli  of  tlie  submueosa.  Hence  as  far  as  this  case  goes 
I  agree  with  Stradowsky  and  Waldeyer  that  this  form  of  cancer  de%*eIops 
from  the  glands  of  the  mucosa.  This  case  also  illustrates  the  diffuse  form 
of  alveolar  cancer^  and  for  this  reason  I  give  it  below : 

Case  XXI. — Muxfum  specimen  Xo.  E  ;>->  h.  Alreotar  eanet^.  Di^une  infiltratmit  of 
the  entire  ntomach,  with  marked  eonfraefiotiu  but  icithout  uirerafion. 

The  entire  •itotniicti  is  marketily  n*clue€tt  The  lesser  ciinnture  is  H  em.,  and  the 
grenter  Is  i8  cm,,  long*  The  shap^  \»  greally  changed;  the  funduii  is  Hbiient.  Jiod  the  stom- 
ach hiis  the  stiape  of  a  sausage  or  «  pieix*  of  the  intestines;  in  the  neigh h*irho<x!  of  the  cartlui 
the  stomach  U  5  cm.  in  dianiet<^r  and  at  the  pylorus  6  cm.  Hence  the  fnndus  and  the  hcwly 
»re  cootmctiMt  to  such  a  degree  that  this  part  of  the  organ  is  narrower  than  the  pyloric  end. 
The  serous  surface  of  the  stomach  is  smooth^  hut  finely  granular^  due  to  numerous  from 
pinpoint-  t*>  pinhead-siacd  cUmr  vesicles  which  are  slightly  raised  from  the  surface.  The 
cavity  of  the  organ  is  so  reduced  that  it  only  hoUis  a  linger.  Tlie  mucous  surface  is  ir- 
regular, tinitl  stiklded  with  flat,  roiintl,  from  pea-  lo  walnut- sized  nwiules.  The  surfaces 
of  these  are  areoUr,  and  are  seen  to  consist  of  a  fine  network  of  white  fihers  surrountSing 
cavities  as  large  as  a  hempseed,  which  are  filled  with  a  cle^r,  transfmrenl,  gelatinous  ma^, 
which  flows  away  as  drt>p9  or  ctump^  on  pressure. 

The  gastric  tissue  Lh  diffusely  thickened  from  the  cardia  to  the  pylorus.  It  varies 
between  H  and  15  mm.  in  thickness.  This  increase  is  dislrii>tite<l  among  the  various 
layers  of  the  wall  as  follows:  The  muscularis  is  4  mm.  in  thickness,  (>enetrate<i  by  wintc 
septa  and  fibers  in  which  are  small,  clear,  punctate  vesicles.  The  muscular  layer  i.H  whit- 
Uh»  6  to  8  mm.  in  thickness*  containing  numerous  clear  hichs,  anil  in  tlirect  contact  with 
the  flat  tumors  deseribed  above.  Between  the  mxlules  is  found  a  gelatinous  mucous  mem- 
brane separated  from  the  white  tumor  substance  underneath  by  a  narrow  white  wall  of 
the  muscularis  roucos^e.  In  thia  occur  numerous  white  strips  running  parallel  to  each 
other  and  perpendicularly  to  the  surface.  These  separate  the  gastric  glands  and  their 
pomt»  of  exit,  and  surround  the  gelatinous  masses.  There  are  a  few  enlarged  lymph- 
nodes  at  the  eardia> 

Microscopically,  the  mucosa  is  thick,  and  bears  a  few  scattered  villi  on  its  surface. 
It  consists  of  a  network  having  long  roesheSt  made  by  thin  bundles  of  connective  tissue 
arranged  perpendicularly  to  the  surface.  In  these  walk  of  separation  i^cur  numerous 
ill  roiimd-ceUs^  but  there  are  no  vessels.  The  gastric  glands  are  often  markedly  dilatetl, 
ally  toward  the  muscularis  mucoste.  Few^  of  the  glanrls  are  lined  completely  by 
usual  type  of  epithelium,  but  most  of  them  are  filled  with  colloid  material  in  which 
Lir  a  few  granular  cells,  pieces  of  cells,  and  fat-droplets»  with  a  few  cholesterin  crystals. 
^  gelatinous  maascs  increase  toward  the  musctilaris  mucosa*,  where  the  glands  become 
and  widely  separated.  In  the  parts  when*  the  degeneratitm  has  developed  farther, 
~the  Inlands  are  greatly  widened  and  entirely  filled  with  the  gelatinous  substance  to  the 
surface  of  the  mucosa.  The  tissue  below  thi.s  consists  of  a  thicker  connective- tissue  stroma 
oootAin^iiig  large  alveoli.  These  are  penetrated  by  a  finer  network  of  connective- tissue 
fibers,  and  the  smaller  partitions  thus  formed  are  filled  with  a  clear  coiU»id  material  where 
either  groups  or  individual  granular  round-cells  are  found.  Few  of  the  ciHls  have  a  dis- 
tinct round  nucleus.  Between  the  two  layers  juai  dcM-ribiHl  are  seen  less  degenerated 
layers  of  the  muscularis  mucosap,  which  forms  a  thin  dividing  wall  between  them.  Here 
jmhI  there  in  this  layer  occur  individual  gland  fundi  filled  with  a  gelatinous  substance,  and 
•  Virchow-Hirsch  Jahresbericht,  1871,  vol  i,  p.  300. 
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exteuding  ihrougb  the  miisfulam  muro^ee  and  directly  into  one  of  the  larg^  alveoli  Mam 
In  p&rts  of  the  stomach  where  the  process  has  ftdvanced  still  further  the  niu^ulAru  muoMr 
is  entirely  lacking,  iind  the  hirgc  al\  eoli  in  the  suhmuc/isa  extend  all  the  way  to  the  auiImcw 
where  they  open,  their  walL^  hccoinifig  worn  away,  as  it  wert%  *o  that  the  gelatinom  ma- 
terial Ue-'i  improtected  on  the  inside  of  the  stomach.  Between  the  bundles  of  znU5ide«  m 
the  muscular  layer  occur  large  maj^cs  of  a  j^imilar  alveolar-gelatinous  tisi»iie.  In  cToa§- 
section  these  have  irrepular  dentate  outlines,  due  to  the  alveoli  havinf^  forced  their  w*y. 
so  to  speak,  between  the  muscular  bundles.  But  these  reach  only  a  little  ways  into  thr 
interstitial  tissue,  where  they  are  replaced  by  connective  tissue.  In  tlie  lymph-nodes  *fp 
found  a  similar  gelatinous  cancer  tissue  containing  smaller  alveoli. 

I  am  unable^  from  my  own  cases,  to  make  any  statement  as  to  the 

raetasta^sLs  of  thi.s  type  of  cancer.  Metastatic  growths  are  said  to  \yc 
rarer  in  this  than  in  other  fornix  of  carcinoma  (Forster).  It  is  nearly  al- 
ways limited  to  tlie  neighboring  lymph -nodes  and  the  j>eritoneam, 
Brinton/  on  the  other  hand,  liolds  that  alveohir  cancer  produces  meta* 
static  growths  more  often  than  any  other  form.  Thns  6  of  his  7  cases  of 
colloid  carcinoma  were  accompanied  with  secondary  growths,  wherea* 
only  4  out  of  7  of  the  medullary  forms  and  '^  out  of  7  in  scirrhous  car- 
cinoma showed  mcUtstasis.  Often  the  secondary  growths  are  medu!lar\' 
carcinomata,  and  the  primary  growth  may  be  a  mixed  form  of  alveolar 
and  cylinder-cancroid  or  medullary  carcinoma  (E.  Wagner). 


Metast.\si8 

I  have  already  called  attention  to  the  metastasis  of  the  individual 
forms  of  carcinoma  in  order  to  make  clear  their  relative  frequency  to 
other  forms.  At  this  point  I  wish  to  follow  the  usinil  custom  of  the 
writers  and  give  the  frequency  of  secondary  growths  in  the  various  or- 
gaiis.  Metastatic  growths  were  present  in  ^7  of  my  ^9  cases  of  priman' 
carcinoma  of  the  stomach.  One  of  the  2  cases  free  from  secondary' 
growths  was  an  instance  of  beginning  cylinder-cancroid,  the  patient 
dying  from  pneumonia.  The  other  w^as  an  older  cylinder-cancroid 
where  the  patient  died  in  the  fourth  month  of  the  disease  from  peri- 
tonitts. 

As  in  cancer  anywhere  in  the  body,  the  lymph-glands  are  most  fre- 
quently secondarily  involved.  They  were  infiltrated  with  malignant 
eells  in  24  cases,  or  HH  per  cent.  The  nodes  along  the  lesser  curvature 
in  the  gastrohepatic  ligament  were  most  frequently  affected,  namely,  1ft 
times.  Then  follow  the  retroperitoneal  glands,  6  times » the  glands  of  the 
greater  curvature  and  in  the  greater  omentum,  which  were  involved  6 
times.  The  malignant  cells  reached  the  glands  along  the  esoplnigus  and 
aorta  twice;  only  once  were  the  supraclavicular  glands  on  the  left  side 
carcinomatous.  lirintont  rightly  calls  attention  to  the  fact  that  it  is 
difficult  to  distinguish  between  degenerated  lymph-glands  along  the 
curvatures  and  independent  metastatic  growth  from  the  stomach.  For 
this  reason  he  as  well  as  I  have  grouped  these  two  conditions  into  one  and 
called  both  degenerated  lymph-nodes.     He  fotntd  metastatic  growths 

♦  Lotf.  eiL,  p.  «44.  f  loe,  cit.,  p.  t45. 
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the  curvatures  in  23  per  cent,  of  ^271  causes;   I  found  it  in  W  of  *^7 
s,  making  the  frequency  59  per  cent.,  hence  twice  as  frequently  as  he. 
lie  other  ^Titers  do  not  gi\'e  this  rehition  accurately. 

The  structure  of  the  muHgnant  ti>isue  in  the  lymph-nodes  is  not  al- 
HWays  that  of  the  primary  tumor,  since  in  two  cases  of**  cylincler-camToid.s  " 
Hihe  cancer  ti.ssues  of  the  lymjih-ghxnds  in  one  had  the  structure  of  a 
^B** cylinder-cancroid,"  and  the  other  that  of  a  carcinoma,  and  S  of  6  eases 
^of  mixed  cancer  were  mixed  in  the  lymph-glands  too,  but  the  other  3 
I      were  pure  medullary  carcinomata. 

^P  The  liver  comes  next  to  the  lymph-glands  in  the  order  of  fre<|iiency 
^'^of  secxmdary  growths.  This  organ  was  involved  V^  limes  in  my  ^9  cases, 
making  the  frequency  45  i>er  cent.  The  primary  location  of  the  cancer 
did  not  appear  to  influence  the  involvement  of  the  liver;  it  was  affected 
9  times  in  19  cases  of  carcinoma  of  the  pylorus,  and  4  of  8  times  in  tumors 
of  the  lesser  curvature.  The  form  of  the  malignant  growth  seems  to 
have  this  much  to  do  with  metastatic  growth  in  liver»  that  the  organ  was 
free  in  5  cases  of  scirrhous  carcinoma  and  invohed  in  half  of  the  cases  of 
the  other  varieties,  viz.,  in  5  of  10  cases  of  medullary  carcinomata,  in  3 

Pof  6  of  cylinder-cancroids,  and  in  5  of  8  of  mixed  forms. 
The  consistence  of  the  tumor  is  not  w  ithout  effect  on  the  involvement 
of  the  liver,  and  the  usual  experience  that  the  softer  forms  are  the  most 
malignant  was  also  shown  here,  since  1 1  soft  tumors  had  liver  metastasis 
in  7  cases,  whereas  it  occurred  only  6  times  in  13  semisolid  tumors, 
^-^  Other  wTiters  found  the  liver  involved  less  frequently  than  I.  Thus 
^BLebert  gives  lo  of  57  cases,  or  ^8  per  cent;  Dittrieh  has  41  of  151,  or 
^^S7  per  cent.;  and  Brinton,  105  of  431  cases,  or  *^5  per  cent.  Metastatic 
tumors  occur  in  the  liver  in  the  form  of  multiple  tumors  varying  in  size 
from  scarcely  visible  nodules  to  tumors  the  size  of  an  adult  fist  and  larger. 
As  a  rule,  secondary  carcinoma  of  the  liver  does  not  reach  the  size  of  the 
tumors  formed  when  the  organ  is  primarily  involved.  Yet  such  cases 
were  found  in  3  of  my  cases.  Two  of  these  w^ere  medullary  carcinomata 
in  which  the  organ  weighed  5715  and  3875  grams  respectively,  and  the 
third  was  a  eylinder*cancroid  in  which  the  liver  weighed  3785  grams. 
The  weight  of  the  normal  organs  varies,  according  to  Frerichs,*  betw^een 
8^0  and  i^lOO  grams.  Hence  the  organ  was  twice  its  normal  size  in  the 
cases  cited.  The  relation  of  the  structure  of  the  liver  tumor  to  that 
of  the  primary  growth  I  found  to  be  this :  Three  cases  of  primary  cylin- 
der-cancroid had  cylinder-cancroid  in  the  liver  twice,  the  third  Ijcing  a 
medullary  carcinoma,  and  in  5  cases  of  mixed  primary  form  the  metastasis 
was  mixed  twice-^twice  cylinder-cancroid  and  once  carcinomatous. 
At  times  the  secondary  tumors  in  the  liver  undergo  rapid  granular  and 
fatty  degeneration,  while  the  primary  tumor  remains  unchanged,  and 
wthout  there  being  any  recognizable  cause  for  it  in  the  liver.  The 
following  case  is  an  example  of  this: 


CikSS  XXII. — LaT^e-cAleA  carrinoma.     A  rather  mft  ittcrraffd  tumor  on  a  fcirrhoitjf 
on  the  posterior  trull  of  the  pyloric  ettd.     Stmon^t  oj  the  pylorus  u-Uh  diktat  ion  qf  the 

*  Klinik  der  Letjcrkmnkbeiten,  |i.  18. 
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utomack.     Caucus  defeneraiion  of  the  carcinomatou§  Ijfmph^nodes  along  ike  et&pka^t^  wd 

of  the  malignartt  tisJtue  in  the  liter,  Abj^ejui  of  the  pogterior  mediajstinum,  iriik  perforoHon 
into  the  e^ophayus  and  into  the  left  f^ronchus.     CaU^ifieation  of  a  part  of  the  right  tung, 

Anders  H.iOisen.  age  fifty-five,  laborer.  Aulopsy  Iwenty-four  hours  jLfter  ikm^Ui' 
The  body  is  ext  rcinely  eniaoiate^f .  170  cm .  long.  Rigor  mort i«  Is  absent.  0%*er  the  sacrum 
is  a  decubital  ulcer,  .1  cm.  in  diaraeter.  The  pericartliiim  contains  a  sinal]  atnount  d  a 
dear  serous  fiuid.  The  heart  is  smalt;  there  is  no  fal  in  the  fissure^  and  the  coronao 
vesjiels  have  an  irregtilur  course.  The  niyocardium  eonlainji  a  few  gray  spots.  It  ti  non- 
transparent,  soft,  anfl  slightly  granular.  The  liver  is  of  normal  size  and  sb&pe.  In  hi 
parencbymn  occur  ounierous  from  pea-  to  nut-sized  nwlulcif,  the  cut  aurface  of  wbidi  it 
yellowish  gray,  like  thai  of  a  ca^^ous  lymph-gland. 

Microscopically,  the  tumors  in  the  liver  consist  of  ii  finely  granular  necrotic  tiwie; 
hence  the  cheesy  appearance.  In  this  the  outlines  of  large  alvetJi  with  degenerated  celb 
can  barely  be  made  out.  Between  the  liver  parenchyma  and  the  maligniint  tumors  oecun 
a  layer  of  young  connective  tissue  rich  in  small  round-celLs,  which  also  extends  a  short  ^ttr 
lance  in  Ijetween  the  liver-cells.  The  carcinomntous  tymph-ghinds  h«ve  A  Strttcturf 
similar  to  that  of  the  utxiulci*  in  the  liver. 


Lebert*  has  observed  a  similar  case  in  which  the  tunior  mass  had 
degenerated  to  such  an  extent  as  to  be  unrecognia^ble.  He  does  not 
express  any  opinion  as  to  the  cause  of  this  rapid  destruction. 

Metastasis  in  the  peritoneum  was  found  11  times,  or  in  40  per  cent. 
of  my  cases.  Dittrich  found  2^  of  151,  or  14  per  cent,;  Lebert  report* 
11  of  o7,  or  19  per  cent.  In  these  cases  the  greater  omentum  \s  often 
greatly  retracted  as  a  sausage-shaped  mass  transversely,  close  to  the 
greater  curvature  of  the  stomach.  Such  a  condition  was  present  in  7 
of  my  cases.  Most  frequently  the  serous  surface  of  the  entire  abdomJnal 
cavity  is  strewn  with  small  nodules.  Once  a  single  targe  tumor  occurred 
in  the  greater  omentum.  In  another  case  a  group  of  smaller  tumors  in 
the  greater  omentum  was  the  only  metastasis  present.  Once  the  peri- 
toneum of  the  lesser  pelvis  was  the  only  part  involved,  and  in  another 
case  the  number  of  nodules  in  this  part  of  the  cavity  was  far  greater  than 
at  any  other  place. 

These  instances  indicate  that  the  cancer-cells  attack  the  serous  lin- 
ings from  their  peritoneal  surface  by  the  malignant  tissue  being  seeded* 
as  it  were,  over  that  surface.  They  then  sink  down  into  the  true  pehi"** 
and  ac*cumulate  there,  thus  leading  to  the  most  pronounced  secondaiy 
growths  at  tliis  place.  The  small  nodules  on  the  peritoneum  consist,  ai 
a  rule,  of  the  typical  carcinomatous  tissue-  in  9  of  11  cases;  twice  the 
btilk  of  the  nodules  was  made  up  of  connective  tissue  in  which  occurred, 
however,  large  scattered  epithelial  cells.  Twice  the  pleura  contained 
j^econdary  nodules,  similar  to  tho.se  on  the  peritoneum.  In  one  of  these 
the  carcinoma  had  extended  from  the  abdominal  cavity  through  the 
diaphragm. 

I  did  not  obser\'e  metastatic  growths  in  the  lungs.  This  is  rather 
peculiar,  since  other  observers  have  noted  this  condition  quite  often. 
Thus  Dittrich  found  9  in  151  cases,  or  6  per  cent, ;  I^ebert  saw  7  in  57,  or 
1^  per  cent,;  and  Brinton  rejjorts  35  of  431  cases,  or  8  jier  cent.     Briu- 

*  Loc.  cit.,  p.  587. 
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ton*  states  that  tlie  lungs  are  rarely  if  ever  involved  when  the  liver  is  the 
site  of  secondary  growths,  but  the  organs  drained  by  the  portal  vein  are 
more  apt  to  be  involved  with  the  liver.  He,  therefore,  l>elieves  that  liver 
metastasis  in  a  way  protects  the  lungs.  He  btises  his  ideas  on  the  fact 
that  he  found  47  cases  of  secondary  growths  of  the  Hver  in  which  the 
lungs  were  free  from  metastasis  in  all  but  one.  Dittrichf  agrees  with 
him  as  far  as  the  lungs  are  concerned.  He  found  only  1  case  of  lung  in- 
volvement in  4*1  with  secondary  growths  in  the  liver.  Hut  Dittrich  has 
not  observed  the  fre<|irent  involvement  of  the  abdominal  organs  in  such 
cases.  On  the  contrary »  he  holds  that  only  the  lymph-glands  nearest  to 
the  stomach  are  involved  with  the  liver. 

Metastatic  growths  are,  on  the  whole,  rare  in  the  bony  skeleton. 
Lebert  found  metastases  in  the  bones  in  'i  of  57  ca^es.  Once  secondary 
growths  occurred  in  a  number  of  the  bones;  at  the  same  time  the  skin 
was  the  site  of  multiple  carcinomatous  nodules.  In  the  other  case  the 
malignant  cells  involved  the  base  of  the  skull  and  also  a  number  of  the 
bones  of  the  extremities  where  spontaneous  fractures  took  place.  In 
this  type  of  cases  the  cancer  is  generalised,  and  the  poison  is  swimming 
free  in  the  general  circulation.  In  another  type  of  cases  the  cancer  simply 
extends  into  the  bone  from  a  cancerous  organ  in  contact  with  it.  Thus 
the  malignant  tissue  may  extend  into  the  spinal  column  from  the 
retroperitoneal  glands  (Brinton,  Dittrich),  and  it  may  extend  into  the 
sternum  from  the  glands  of  the  anterior  mediastinum  (Brinton).  The 
following  case  is  an  example  of  this: 


i 


Case  XXIII. — "  f  Vim/^T-ra«rrou/  *':  ajirm^  non-ulrerafi'd  tumor  of  the  huff  of  ike  les*er 
irvature  facing  iht  tardia;  multiple  nodules  in  the  fiver  and  the  pleura;  cylinder-cmicrmd  in 
the  anterior  mediaitittum  and  in  iht  sternum. 

P.  Larsen,  age  sixty,  laborer.  Autopsy  by  Professor  Reisz,  Octol)er  44»  18712,  Iwenty- 
o  hours  after  death*  There  was  nothing  abnormal  on  the  anterior  surfaee  of  the  ater- 
uro*  but  when  the  bone  was  being  removed*  abnormAl  mobility  was  felt  «L  the  fourth 
tb»  and  on  the  posterior  surface  t>f  the  ^sternum  occurred  a  flat,  round,  semifioltd  tumor, 
about  3  em.  in  diameter,  which  extendeiJ  into  the  soft  bone  and  was  adherent  to  the  peri- 
cardium. The  pericardial  surfaces  in  fjlaces  were  bound  together  by  old  adhesions.  The 
myucardium  was  dark  grayish  in  coior  and  rather  soft.  On  the  viscenil  pleura  were 
numerous  white,  slightly  prominent  nod u lea,  about  as  large  a^  peas.  The-ae  extemled  only 
slightly  into  the  lung  parenchyma,  which  otherwise  waa  free  from  careinomatous  tisaue. 
There  waa  do  free  fluid  tn  the  abdominal  cavity. 

The  stomach  contained  500  grams  of  a  yellow,  rather  thick  fluid.  On  the  lesser  cur^'ft- 
ture,  close  to  the  eardia,  occurred  a  tumor  lui  large  aa  a  child's  head,  which  bulgt*d  into  the 
organ.  In  its  center  was  a  sunken  area  surrounded  by  a  prominent  wall.  The  tumor  was 
faarti.  cut  with  difficulty,  its  cut  surface  uniformly  grayish  white,  and  on  pressure  only  a 
small  amount  of  a  milky  juice  exuded.  The  seron.s  portion  of  the  st*jmach  over  the  tumor 
vraa  adherent  to  the  liver.  There  were  old  adhesions  between  the  diaphragm  and  the 
liver.  On  ita  surfaces  were  numerous  yellowish,  white,  s<jft  nodules,  with  a  smooth  cut 
jREiface  and  a  large  amount  of  cancer  juice.  The  retroperitoneal  glands  were  somewhat 
enlarged.  Microscopic  examination  showefl  that  the  sternal  tumor,  as  well  as  the  one  in 
the  flt<jmach.  were  cylinder-cancroid  (Reisx), 

*  Lot,  dL,  p.  «45.  t  Loc^  fit.,  p.  £5. 
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Metasta-sis  in  tlie  other  organs  of  the  hody  U  rare.  In  my  ea 
found  secondary  groivHis  once  each  in  the  kidneys,  the  gall-bladde 
and  the  psoas  muscle.  In  these  causes  the  f^rowth  had  extended  directl 
into  the  organs  from  the  involved  connective  tissue  or  l^Tnph -gland 
near  them*  In  431  eases  Brinton  found  secondary  growth  7  times  in  the 
ovaries;  S  times  in  the  uterus  and  pancreas:  twice  in  the  kidneys  and 
the  bladder;  and  once  in  each  of  the  following  organs:  the  adrenals 
the  seminal  vesicles,  the  dia[ihragni,  and  the  y>ericardinin. 

Cancer  of  the  intestine  may  at  times  l>c  coexisting  with  that  of  the 
stomach.  The  intestinal  tumor  is  then*  as  a  rule,  located  in  the  rectum; 
thus  in  3  of  Brinton's  431  cases,  5  of  Dittrich's  151  eases,  and  3  of  my 
29  cases  cancer  oecurred  in  this  part  of  the  alimentarv^  tract.  Carcinoma 
of  other  parts  of  the  intestine  is  much  rarer  than  that  of  the  rectum, 
Brinton  found  ^  cases  in  the  large  intestine  and  5  in  the  small.  I  fouud 
the  cecum  involved  in  2  of  my  eases  of  rectal  carcinoma.  In  I  of  these 
the  greater  part  of  the  colon  was  also  involved  in  the  same  mass.  It  U 
doubtful  if  Brinton*  is  justified  in  assuming  that  the  intestinal  cancers  arv 
always  secondary  tumors.  My  ^2  cases  had  diffuse  scirrhous  carcinoma 
of  the  stomach,  and  the  malignant  tumors  of  the  intestines  were  of  about 
the  same  age  us  those  of  the  stomach,  thus  giving  me  the  impression  that 
they  were  primary  in  lx»th  places.  It  is  not  without  reason  to  supp 
that  the  cause  which  led  to  malignancy  in  one  place  might  also  act 
other  parts  of  the  digestive  canal. 

In  order  to  make  plain  the  various  routes  by  which  the  careinoraatouf' 
cells  reach  different  organs  of  the  body,  I  wish  to  discuss  first  the  ej[- 
tension  by  means  of  veins,  then  by  lymph-glands»  and  finally  I  shall  have 
something  to  say  in  conclusion  about  carcinomatous  extension  to  nerves 
which,  as  far  as  cancer  of  the  stomach  is  concerned,  has  been  very  httle 
considered  hitherto. 

EXTEN8I<JN    OF    CaRCINOMA    InTO    THK    VkINS 

Cancer  of  the  stomach  may  reach  the  veins  by  two  slightly  differenl 
routes:  the  primary  growth  may  extend  directly  into  the  branches  of  the 
coronary  veins,  or  the  malignant  cells  may  break  into  the  stem  of  the 
superior  coronary  vein  from  the  secondary  nodules  in  the  lymph-glands 
or  in  the  lesser  omentum.  When  the  superior  coronary  vein  become 
involved,  the  cancer  tissue  extends  on  into  the  portal  vein. 

In  the  cases  where  the  malignant  cells  break  into  the  smaller  veil 
directly  from  the  primary  tumor  the  cancer-cells  travel  up  along 
smaller  branches  into  the  stem,  and  from  the  stem  into  other  sid 
branches  again.  Thus  an  extensive,  markedly  injected  network 
veins  is  found.  Professor  Reisz,  in  the  autopsy  record  of  Case  XX\\ 
has  happily  described  this  as  a  caput  medusic  radiating  down  on  the 
autcrior  and  posterior  surfaces.  These  dilated,  wavy  veins  may  be 
traced  on  the  serous  surface  of  the  stomach  a.s  far  as  'J  or  4  cm,  away 
from  the  curvature  to  the  place  where  they  penetrate  the  muscularis 

•  Loc.  cit.,  p.  250. 
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form  the  plexus  of  the  submucosa.  Froni  this  point  on  they  appear  as 
branched  strings  underneath  the  movable  nineosa,  into  which  they  do 
not  penetrate,  strange  as  it  may  seem.  This  must  be  due  to  the  faet 
that  the  veins  are  obliterated  at  this  point.  In  these  cases  the  primary, 
usually  ulcerated,  tumors  often  contain  veins  from  which  plugs  of  cancer- 
cells  ean  be  expressed. 

When,  on  the  other  hand,  the  carcinomatous  cells  penetrate  the  walls 
of  the  coronarj'  vein  from  secondary  growths  in  the  lymph-glands  or  the 
lesser  omentum,  then  the  branches  of  the  coronary-  veins,  as  well  sls  the 
veins  of  the  tumor  itself,  are  usually  free  from  nialignant  thrombi.  But 
the  part  of  the  vein  nearest  to  tJie  portaK  as  well  as  the  portal  vein  itself, 
is  plugged  with  tumor-cells,  and  the  peripheral  parts  of  the  coronary 
veins  are  destroyed  by  the  tumor  mass  w^hich  has  broken  into  and  passed 
^^^ rough  them. 

^H  From  the  often  dilated  coronary  vein  the  tumor-cells  invade  the 
^BK>rtal.  The  growth  first  appears  as  a  cluh-shaped  nodule,  free  in  the 
^R^Iood-stream,  coming  from  the  stomach  and  carrying  masses  of  young 
cancer-cells  and  piec»es  of  the  tumor  up  into  the  liver.  The  external  part 
of  the  tumor  is  soft,  and  has  a  scant  stroma,  with  thin-w^alled»  wide 
vessels,  and  the  spaces  l>etween  these  contain  masses  of  loosely  adherent 
young  cancer-cells.  These  are  easily  recognized  from  their  large  nuclei, 
often  surrounded  by  a  narrow  zone  of  protoplasm.  The  portal  blood 
contains  in  places  groups  of  young  cancer-cells  or  individual  cells,  and 
in  other  places  clumps  of  the  original  tumor.  These  masses  accumulate 
in  the  smaller  branches  of  the  porta!  vein,  where,  with  the  coagulated 
blood,  they  form  mahgnant  thrombi,  which  at  times  appear  as  round » 
slightly  protruding  plugs,  visible  to  the  naked  eye,  and  which  can  be 
expressed  from  the  branches. 

Less  frequently  larger  masses  of  the  original  tumor  become  adherent 
to  the  walls  of  the  larger  branches,  for  example,  at  the  bifurcation  of  the 
stem,  and  without  any  direct  connection  with  the  cancerous  thrombus. 
This  may  extend  gradually  up  the  vein,  the  club-shaped  mass  growing 
bigger,  filling  the  lumen  of  the  portal  vein,  which  is  often  mark- 
edly dilated.  The  tumor  most  frequently  extends  along  through  the 
stera  and  into  the  branches  to  the  parenchyma  of  the  liver,  but  it  may 
also  travel  down  to  the  roots  of  the  portal  vein,  especially  to  the  splenic 
vein,  and  may  even  extend  into  one  of  the  pancreatic  veins. 

The  Uver  is  always  extensively  involved  in  these  cases,  and  the 
characteristic  fact  about  the  secondary  growth  in  this  organ  is  that  smalU 
pea-sized  tumors  appear  in  groups.  The  individual  tumors  are  rarely 
spheric  in  shape,  but  irregular  and  stellate  in  outline.  In  a  few^  cases 
they  are  seen  to  be  a  part  of  an  injected  vascular  reticulum  formed 
by  the  smaller  branches  of  the  portal  vein.  From  these  the  carcinom- 
atous tissue  extends  into  the  liver  parenchyma.  The  small  groups  of 
tumors  rapidly  fuse  into  larger  ones,  an€l  there  is  nothing  characteristic 
about  appearance  and  structure  of  these  larger  masses. 

L  Cases  of  this  iype^  In  which  the  cancer-cells  break  into  the  veins,  are 
of  unusual  interest  both  by  the  light  they  throw  on  carcinoma  of  the 


m 


COLXXCTED   WORKS  OF  CHRISTIAX    FEKOER,    M.D. 


portal  vein  to  have  any  direct  connection  with  the  malignant  tilcer  of  tbe 
pylorus. 

Bamljerger*  refers  briefly  to  two  cases  of  cancer  of  the  portal  %*eiii. 
In  one  of  these  the  entire  vein  to  its  finest  branches  was  filled  witli  a 
ooagulum  consisting  mostly  of  nucleated  cells  of  different  shapes.  There 
was  no  sign  of  malignancy  anywhere  else  in  the  body.  He»  therefore, 
holds  that  the  malignant  growth  originated  spontaneously  in  the  portal 
vein.  His  second  case  had  ulcerated  carcinoma  of  the  pylorus,  metastatic 
tumors  in  the  liver*  and  cancerous  thrombosis  of  the  portal  vein,  Ic 
this  case  he  thinks  the  malignant  growths  sprang  from  an  eroded  vein  in 
the  stomach. 

Frerichs  f  briefly  mentions  having  seen  5  cases  of  cancer  of  the  portal 
vein  connected  with  cancer  of  the  liver.  He  does  not  mention  the  can- 
dition  of  the  stomach  in  his  cases. 

Henoch  J  also  cites  a  case  of  cancer  of  the  portal  vein;  but  his  case 
is  of  a  doubtful  nature.  He  found  a  thrombus  in  the  splenic  vein 
extending  through  the  stem  of  the  portal  and  into  its  left  branch  m  a 
patient  who  had  suffered  from  ascites. 

The  only  case  of  cancer  of  the  portal  vein  secondary  to  carcinoroa  of 
the  stomach  which  has  l>een  thoroughly  studied  and  accurately  described 
is  one  reported  by  Spaeth, §  who,  in  a  thirty-one-year-old  woman  giv- 
ing symptoms  of  cancer  of  the  stomach  and  liver  with  as<^'ites,  found 
a  large  ulcerated  medullary  carcinoma  of  the  pyloric  end.  The  veins 
of  the  stomach,  both  those  along  the  lesser  and  greater  cur%'ature, 
were  dilated  and  filled  with  cancerous  masses.  Thickened  injected 
branches  extended  1  cm.  to  3  cm.  over  the  wall  of  the  stomach.  The 
portal  vein  was  dilated  and  filled  with  masses  of  carcinomatous  tissue. 
The*K*  were  of  the  medullary  type*  and  had  a  definite  stroma,  with  dis- 
tinct vessels.  All  the  portal  tributaries,  the  splenic  vein,  and  the  vein.^ 
of  the  mesentery  and  mesocolon  were  also  involved.  The  cancerous 
masses  in  the  latter  extended  to  within  1  to  •£  cm.  from  the  intestine. 
In  the  surface  of  the  liver  were  seen  multiple  tumors  arranged  in  groups, 
and  the  small  branches  of  the  jxjrtal  vein  were  injected  in  the  neighbor- 
hood of  the  carcinomatous  nodules,  so  that  they  appeared  as  "feine 
gewunden  verlaufende,  vielfach  stemformig  sich  verzweigende  Striefcn 
von  gelblich'Weisser  Farbe/"  The  branches  of  the  portal  vein  were 
dilated  and  filled  with  masses  of  malignant  cells.  These  could  \ye  traced 
toward  the  nodules  on  the  surface,  which  were  filled  with  a  whitish-red* 
soft  mass,  and  could  l>e  identified  as  the  sinus-like  ends  of  the  portal 
vein.  Spaeth  believed  the  cancer-eel Ls  had  broken  inlo  the  gastnv 
epiploic  vein;  in  the  region  of  the  pylorus  this  vein  Ixad  l>eeM  surrounded 
by  the  tumor  mass  and  its  walls  destroyed,  so  that  the  place  where  the 


*  "  Krankheiten  des  chylupoeliscWn  Syste^ms/'  Virchow's  HAndbuch  tjcr  sfMrtdlcs 
Pat[»*)L  a.  Thi'Ripif^  Erlangcn^  1855,  p.  589. 

t  Klinik  tier  Leberkmnkhtnlen,  1H61,  vol.  il,  p.  i78. 

X  Klinik  der  UnUTknbskniiiklicHeD,  1803,  vol.  iii,  p.  144. 

i  **Cajrcinoin  im  Inneren  der  Veneii  drs  Pfnrliiderj?ebiet<?s,'*  YircJiow's  ArcUiv*  1800, 
vol.  xxi\%  p.  43«. 
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cancer-cells  first  broke  through  was  diflScult  to  find.  Up  to  the  present 
time  Spaeth's  case  is  the  only  reported  instance  of  cancer  of  the  portal 
vein  in  which  the  malignant  thrombosis  had  a  distinct  stroma  with 
vessels  of  its  own,  and  it  is  also  the  only  case  in  which  the  type  of  carcin- 
oma definitely  has  been  shown  to  be  medullary. 

After  this  review  of  the  cases  reported  in  the  literature  I  wish  to 
report  the  cases  personally  observed,  and  to  each  of  them  add  such  ex- 
planatory remarks  as  the  case  may  need : 

(a)  Cases  with  Tumor  Masses  in  the  Smaller  Veins  op  the 

Stomach,  Which  Originated  in  a  Primary  Tumor  of 

THE  Stomach 

Case  XXI V. — Medullary  carcinoma  uitk  medium-sized  cells.  A  small,  flat  ulcer  triih 
•*o/f,  slightly  infiltrated  edges  on  the  lesser  curvature  near  the  pylorus.  Cancerous  thrombosis 
of  the  veins  surrounding  the  tumor  and  also  of  the  rest  of  the  veins  from  the  pyloric  end  as  far 
as  to  the  superior  coronary  vein,  half  of  which  is  involved.  Carcinoma  cells  in  the  blood  of  the 
coronary  veins.  Multiple  tumors  of  the  liver.  Infiltration  of  the  lymph-glands  of  the  lesser 
curvature.     Lobar  pneumonia  of  the  upper  lobe  of  the  right  lung. 

Fredrikke  Andersen,  age  fifty-six,  had  pains  in  the  right  hypochondrium  for  four 
monthji,  and  felt  a  tumor  first  in  the  region  of  the  right  lobe  of  the  liver,  and  later  also  in 
the  region  of  the  left.  Progressive  emaciation.  Absolutely  free  from  stomach  symptoms 
up  to  the  last  day  she  lived.  Then  she  vomited  several  times,  and  gave  signs  of  lobar 
pneumonia  in  the  upper  lobe  of  the  right  lung.  During  her  illness  diarrhea  was  occasion- 
ally present.    She  had  been  in  bed  nineteen  days.    The  disease  lasted  five  months. 

Autopsy,  twenty-four  hours  after  death.  The  body  is  emaciated.  Rigor  mortb 
present.  The  upper  lobe  of  the  right  lung  is  in  the  state  of  gray  hepatization  of  lobar 
pneumonia.  The  lower  lobe  is  edematous.  The  peritoneal  cavity  contains  a  small 
amount  of  reddish,  serous  fluid.  The  peritoneum  is  smooth  and  unchanged.  The  liver 
is  markedly  enlarged,  with  a  round,  nodular  tumor  in  the  right  lobe,  and  reaches  about  13 
cm.  below  the  costal  arch.  The  stomach  is  of  normal  size  and  shape,  and  contains  a  small 
amount  of  a  grayish  fluid.  The  mucosa  of  the  entire  fundus  is  softened.  On  the  lesser 
curvature,  2  cm.  from  the  pylorus,  occurs  a  round,  flat  ulcer,  8  cm.  in  diameter.  The 
floor  of  the  ulcer  is  smooth,  reddish  gray,  finely  granulated,  and  there  appear  numerous 
whitish-yellow  points,  varying  in  size  from  a  pinpoint  to  a  pinhead.  Small  drops  of  a 
purulent  fluid  can  be  expressed  from  these,  and  this  fluid  is  seen  to  consist  of  a  granular 
detritus  containing  round-  or  polymorphous  cells  with  large  round  nuclei.  The  bottom  of 
the  ulcer  is  formed  by  the  not  perceptibly  thickened  submucosa,  in  which  occur  small, 
whitish-yellow,  soft  spots.  The  submucosa  is  adherent  to  the  muscularis,  which  is  not 
thickened  (1  mm.).  The  edge  of  the  ulcer  is  flat,  smooth,  and  even,  but  the  mucosa  cover- 
ing it  is  slightly  thickened  (1  to  1 J^  mm.),  freely  movable  on  the  muscular  layer,  since  the 
submucosa  is  not  perceptibly  infiltrated,  but  in  it  are  found  a  few  small,  yellowish- white, 
twisted  strings,  which  are  from  J4  to  J^  mm.  in  diameter.  These  are  the  injected  veins. 
On  the  inside  of  the  posterior  wall  of  the  stomach,  about  8  cm.  from  the  ulcer,  are  outstand 
iog,  raised,  branched  strings,  which  in  cut  section  are  seen  to  be  veins  filled  with  soft,  puru- 
lent masses.  On  the  posterior  surface  of  the  organ,  close  to  the  lesser  curvature,  and 
corresponding  to  the  place  of  the  ulcer  on  the  inside,  is  a  mass  of  dendritically  branched 
strings,  which  extend  from  the  slightly  dilated  superior  coronary  vein,  ti  to  3  cm.  down  on 
the  posterior  surface  of  the  stomach,  where  they  disappear,  to  become  visible  again  on  the 
inside  of  the  organ  as  the  branched  strings  described  above.  When  the  coronar>'  vein  is 
slit  open,  the  portal  half  of  it  is  seen  to  be  filled  with  liquid  blood,  and  its  walls  are  un- 
changed     Besides  the  ordinary  corpuscles  found  in  blood,  this  contains  medium-sized 
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mimd  polyini>rphou$  cells,  having  a  scant,  finely  gTanukrc^'toplasm  and  large  round  nuein. 
Thci*e  reli-s  art^  found  singly  or  in  small  grrtups. 

In  the  sup<*r»or  eoronury  vein.  ju>it  peripherally  tu  the  jimettoii  of  two  largfT  brsnck^ 
to  the  nimn  sti'rai,  and  nbout  in  the  midille  cif  the  lesser  eyrvaturr,  there  is  found  thr 
rounded  end  uf  a  soft  white  mass  which  entirely  filU  the  rest  of  the  vein  and  extends  iaio 
the  branches.  This  white  substance  is  a  soft  tumor  mass  which  U  adherent  to  the  walls 
of  the  vein  and  fnniains  blood-vesseb  Hsible  to  the  naked  eye.  Micrtwcopically,  the  10*34 
eonsi-sts  of  meflium-sizod  polymorphous  celLs  having  a  finely  granular  but  scant  protoplatfn, 
and  large  round  or  oval  nuelei.  These  cells  are  held  by  a  stroma  consisting  aimosit  ex- 
clusively of  varic<3se  vessels  an<l  exceetlingly  thin  walls.  The  injected  peripheral  \vim 
contain  11  reildish-gray.  purulent  fluids  i\ith  granular  debris,  indifferent  celU,  and  a  fe» 
larger  polynior[)hims cells  with  distinct  nuclei.  The  portal  vein  is  free  from  thrombi,  aod 
contains  normal  liquid  btoorl  which,  on  microscopic  investigation,  contains  only  the  normal 
element.^. 

The  liver  is  markedly  enlarged — it  weighs  3875  grams.  Across  the  lower  poHion  t*f 
the  right  and  left  IoIm*s of  the  hver  nm  constricting  bands.  The  part  of  the  right  lobe bd<w 
this  band  protrudes  as  a  tumor  the  size  of  n  child*s  head  below  the  costal  arch*  Tlleonr* 
responding  p^irt  of  the  left  lobe  forms  i\  tumor  as  Inrge  as  a  fist.  Both  these  part^  and  thr 
rest  of  the  org?in  an-  riihllcd  with  ennrvrous  tumors,  varying  in  size  up  to  walnut  size,  uid 
besides  these  there  orcur  four  tumors  largtT  than  a  fist.  Where  these  malignant  tumov) 
reach  the  surface  they  have  rctnicted  centers.  They  are  soft  but  non-fluctuating,  and 
their  cut  surface  is  whitish  gray*  and  exudes  an  abundance  of  a  punilent  juice  ctinsistinf 
of  detritus  and  metlium-sizetl  round  ami  polymorphous  cells.  The  surrounding  hvcf 
parenchyma  is  ofiaque  and  soft.  The  vagi  are  normal.  Two  of  the  glands  at  the  Icskt 
curvature  are  large  as  nuts,  and  contain  a  soft,  yellowish,  caseous  mass.  The  rest  of  the 
organs  were  normal. 

Microscopic  examiualion  sliows  that  the  mucosji  of  the  corpus  of  the  stomach  is  not 
thickened.  The  cells  of  the  giistric  glands  are  very  granular  in  the  fundi,  but  they  are  tad 
separated  from  each  other.  The  epithelium  is  missing  at  the  mouths  of  the  glands.  The 
mutxisa  is  slightly  thir  keued  at  the  edge  *if  the  ulcer.  The  fundi  of  the  gastric  gUndu  »rr 
not  marke<lly  dilated,  but  from  the  dec-p  Inyer  of  the  muetisa  masses  of  cells  extend  thnouifH 
the  museularis  nuicosa%  and  underneath  this  is  a  thin  layer  of  connective  tissue  rich  in 
cells,  containing  large  groups  of  alveoli  filled  with  niedium-siy.ed  cells,  which  are  round  of 
polymorphous  in  form  and  H  to  15  micra  in  diameter^  with  round  nuclei  C  mieru  indism- 
eter.  It  is  impossible  to  decide  if  any  of  the  alveoli  are  dilaletl  veins.  There  are  no  aialiif- 
nant  ct^ls  between  the  bundles  of  muscle-fibers  in  the  muscularis.  fhi  the  other  hand*  lie 
veins  of  this  layer,  which  art*  OH  mm.  in  diameter,  an^  filled  with  camvr  tissue,  the  stftmii 
of  which  is  formed  from  the  inside  *>f  the  lumen.  The  walls  of  the  veins,  as  well  us  thr 
c^onnective  tissue  cujtsidc,  arc  free  from  canc^^rous  growths,  and  the  adventitia  is  free  f puffl 
rounil-c4^Il  infiltratifui.  The  walls  tif  still  smaller  veins  are  infiltrated  in  plaL-es  with  gmaw* 
lar  cells,  D  micra  in  diameter,  which  reach  the  intima.  The  adventitia  of  these  vt-aarfa 
contains  in  parts  groups  of  small  round-cells»  and  in  other  places  oval  spaces  filled  wili* 
larger  granular  c<*lls.  Whether  these  are  alveoli  cut  across  or  simply  lymph-spMivs  fillffl 
with  catncer-cells  cannot  be  determined.  The  stroma  of  the  canct*r  mass  in  the  sup 
coronary*  vein  springs  from  the  vesscl-wali.  Here  and  there  the  intima  t»f  this  vein  *== 
invadcfl  by  tlic  uialiguaiit  (.t^IIs,  but  the  media  is  everywhere  frt^^  from  canc<T-tx*Us.  Tlw 
stroma  here  is  of  the  same  structure  as  that  in  the  stomach.  The  tumors  of  the  liver  H»v« 
0  delicate  stroma,  forming  alveoli  filled  with  (M'Hs.  similar  to  those  of  the  tumor  in  \ 
stomach.  Surnvimding  these  tumors,  as  a  rule,  is  a  cjipsule  formed  by  connective  tissur  ' 
In  some  places  the  alveoli  run  ri^ht  iigains^l  the  somewhat  ck'geiierated  li\  er-cf*lls,  wbK^ 
do  not  lake  any  active  part  in  the  development  of  the  tumor.  The  tymph-gland:*  t 
markedly  degeneratcfl  careincjmatons  tissue  of  a  structure  similar  to  that  of  1 
tumors. 
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This  rase  is  of  inteivst  partly  herause  it,  as  it  were,  forms  the  intro- 
duction to  cancer  of  the  portal  vein,  .since  the  nnihgrmnt  tissue  Ynul 
reached  only  to  the  middle  of  the  superior  coronary  vein,  and  partly 
because  there  is  no  doiiht  of  this  liavin^  started  from  cancer  of  the 
stomach,  because  only  the  veins  of  the  part  of  the  stoniacli  nearest  to  the 
malignant  ulcer  were  iuvolveil,  I  shall  hriefly  give  the  various  ways  in 
which  cancer  of  the  i>ortal  vein  is  l>etieved  to  originate: 

/.  Primary  Cancer  of  tk£  Veins. — Cruveilhier  thought  all  cancer 
developed  from  or  was  formed  in  the  venous  capiyaries.  This  idea  was 
not  based  upon  actual  oljservatiou.  Others,  as  Wlpeau*  and  later 
Virchow^t  thought  tluit  a  Ihrondius  might  be  changed  into  a  cancer, 
Carswel,  and  later  Rollet,|  believed  that  the  cancerous  cells  were  formed 
in  the  blood.  Siek§  holds  that  cancer  primary  in  the  veins  has  never 
been  seen  and  does  not  exist. 

//,  Seeondanf  cancer  of  the   icith'i   has  fjcen   thought    to   originate: 

(a)  By  a  thrombus  being  changed  into  nialignaul  tissue  by  the  cancer 
cells  springing  from  the  white  cells  and  from  the  young  connective- tissue 
cells  present  in  an  organizing  thrombus  (Virchow  and  Sick). 

ib)  As  a  result  of  phlebitis,  the  product  of  the  inflaninuition  being 
changed  into  cancerous  tissue  instead  of  pus,  tlue  to  a  cancer  being 
present  in  the  neighborhood  (Meyer). 

(r)  As  a  metastatic  growth  in  the  advent itia,  when  it  Wiis  not  in 
contact  with  the  primary  malignant  tumor  (Broca), 

id)  As  a  result  of  cancerous  degeneration  of  ttie  wall  of  the  vein  as 
far  as  t  he  nia  I igna  n 1 1  u  ni o r  ex t e n f led ,  T h i s  was  su pposed  t o  lie  p rod u ced 
by  the  cancerous  tissue  oc-chnling  the  kimen.  Against  this  is  the  fact 
that  the  walls  of  the  larger  veins  are  never  involved  to  the  extent  of  the 
cancerous  thrombus.  Sick  ttiought  hv  observed  cancer-cells  develop 
from  nuclei  in  the  walls  of  the  venules  in  a  ease  where  a  cancer  of  the 
parotid  had  extended  mto  the  veins, 

[e)  By  emboli  from  a  cancerous  thrombus.  This  can  l>e  seen  in  the 
branches  of  the  portal  veins  of  the  li%er,  antl  has  actually  been  observed 
(Naunyn||)  in  the  smaller  branches  of  the  portal  vein,  and  also  by  me  in  a 
case  to  be  discussed  later. 

(/)  By  penetration  of  the  wall  of  the  vein  hy  cells  from  a  cancer  in 
contact  with  it.  This  has  Ik^cu  observed  and  described  l>y  Broca,  and 
/ater  by  numy  others,  and  is  often  found  to  occur  in  the  larger  veins. 

There  is  hardly  any  doubt  that  cancer  of  the  veins,  as  a  rule,  if  not 

Miways,  starts  by  the  walls  of  the  vein  l>eing  broken  into  by  malignant 

^^Hh  from  without.     Srek**  eniphasizt-s  the  point  brought  out  by  Brm/a 

tliat  when  a  malignant  tumor  surrounds  the  vein  on  all  sides  the  ves.scl 

^   Usually  pressed  together,  and  obliteration  of  tlic  lumen  is  the  final 


v.it 


*  Spaeth:   Loc.  at.,  p.  44*.  f  Viirhows  Aruhiv,  1847,  voL  i,  p.  !H. 

t  "Scltcnc  Beobttchtuugen  an  e'mer  Kn^bskranken/'  Wien.  med.   Wuchcasclir-,  186^, 
^xiii, 

&  Beitiiigp  xyr  Lehre  von  X't'Oenkrehs,  Tubingen,  186«. 

11  "rrber  die  Entwicklung  der  LeWkrebse,"  Artb.  f.  Anat.  u.  Pbvsiol.,  1860. 
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outcome,  but  wlieiu  on  the  otlier  Imnd.  the  tiinior-ceUs  first  reach  one 

.side  of  the  vessel,  the  tumor- cells  may  ^'et  time  to  penetrate  the  wall  anj 
enter  the  himeii  while  the  eireuhition  Is  still  kept  up.  so  that  there  result* 
a  filling  of  the  lumen  by  cancerous  tissue.  When  the  maJignant  eelU 
have  once  entered  the  lumen,  ijrowth  continues,  both  with  and  against 
the  blood -stream.  The  latter  condition  is  especially  frequent  in  the 
portal  vein.  This  is  due  at  least  partly  to  the  absence  of  v^ahes  in  thii 
vein,  since  the  valves  may  interfere  with  the  rapid  extension  of  the 
cancer  hy  preventing  }jarts  of  the  tumor  from  coming  in  touch  with  the 
vessel -wall  perii>herally  to  the  occluded  hnnen. 

While  the  tuni€>r  mass  is  advancing  through  the  lumen  of  Uie  vessel, 
adhesions  between  the  tumor  and  the  wall  of  the  vein  always  occim 
whether  the  growth  is  against  the  currt^nt  and  by  thrombosis  or  with  the 
flow  of  bhxxl.  The  vasa  vasorum  form  connections  with  the  vesseb  of 
the  tumor  in  a  way  in  whicli  a  benign  thrombus  undergoes  organization. 
Tlie  connection  of  the  malignant  growtli  and  the  vasa  vasorum  was  firrt 
observed  by  Carswel.  It  is  remarkable  how  very  little  tendency  then? 
is  on  part  of  the  malignant  growih  to  attack  the  vessel-wall  from  tie 
inside,  especially  in  the  larger  veins.  In  the  smaller  portal  veins,  e^* 
pecially  in  the  liver,  the  walls  are  rapidly  broken  down  from  the  inside. 

Jtist  how  the  cancer-cells  entered  the  veins  of  the  stomach  in  the  case 
now  under  consideralion  is,  as  usual,  impossible  to  demonstrate  directly, 
since  it  is  impossible  to  find  the  jxiint  of  perforation.  The  walls  of  the 
smaller  veins  were  thickened,  hut  not  to  any  great  extent  infiltrated  by 
tlie  carcinomatous  cefls.  One  thing  observed  which  might  throw  some 
light  on  this  wns  the  fact  that  some  of  the  walls  *»f  the  smaller  veins,  a*, 
for  instance,  the  little  veins  of  the  muscularis,  were  infiltrated  by  cancer- 
cells  near  the  main  tumor  mass,  and  these  might  well  he  cells  in  the  act 
of  breaking  into  the  lumen  from  llie  outside,  for  there  occur  in  one  of  the 
small  veins  of  the  museuhiris  infillrnting  cells  wliich  are  at  least  three 
times  the  size  of  the  oniinary  young  connective- tissue  cells  (indifferent 
cells).  These  are  without  doubt  carcinomatous  cells,  and  they  can  be 
seen  to  extend  entirely  through  the  vessel-walL  This  lymph-vesscl 
would  in  this  case  have  been  filled  with  malignant  cells,  and  it  is  jK>ssihle 
tliat  these  might  break  through  the  lymphatic  walls  and  then  into  the 
wall  of  the  vein,  and  finally  tlirongh  this  into  the  lumen. 

In  the  edge  of  the  iik*t*r  were  veins  less  than  1  mm.  in  diameter,  which 
were  filled  with  canet^r-tx^lls  surrounded  by  a  distinct  stroma.  Suet 
small  veins  art*  easily  o\erk Miked,  especially  when  only  a  few  are  present 
in  a  large  tumor.  But  e%en  one  single  vein  of  this  type  is  sufficient  to 
explain  metastasis  in  the  liver  if  found  at  a  time  when  the  circulatian  is 
uninter^u^^tetL  The  flow  of  blood  thmugh  the  vein  may  l)e  stopped  at 
a  later  date  by  the  formation  of  a  thrombus  or  I>y  the  tumor  compressing 
the  lumen.  When  siuh  is  the  case,  cancer  of  the  veins  is  not  obsen^ed. 
since  the  malignant  cells  have  not  invaded  the  larger  veins.  Neverthe- 
less, malignant  emboli  have  reached  the  liver  and  developed  into  secon- 
dary tumcirs  there.  Sometimes  these  are  very  large,  and  tliis  may  be 
explained  l>y  assuming  that  they  develoj>ed  from  emlx*li  starting  in  such 
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small  veins,  which  later  on  were  obliterated.  Furthermore,  it  sometimes 
happens  that  the  liver  is  the  site  of  two  distinct  sizes  of  secondary  tumors. 
That  is,  part  of  them  are  large  and  are  older  than  others  which  are  much 
smaller  and  more  recent,  suggesting  that  they  originated  from  cancer- 
cells  breaking  into  small  veins  at  different  periods. 

This  case  is  also  of  interest  in  that  it  shows  that  cancer  may  grow 
into  the  smaller  veins  of  the  mucosa  and  submucosa,  for  even  if  the  in- 
volved vein  in  the  muscularis  had  not  suggested  this,  and  the  infiltration 
into  its  wall  could  be  regarded  as  secondary  or  as  coming  from  cancer  in 
the  veins,  still,  from  the  nature  and  extent  of  the  cancer  in  the  stomach, 
it  is  certain  that  the  smaller  veins  in  this  case  gave  rise  to  the  cancer  of 
the  veins,  for  there  was  not  the  slightest  sign  of  infiltration  either  in  the 
muscularis  or  in  the  serosa,  and  the  enlarged  lymph-nodes  of  the  lesser 
curvature  were  several  millimeters  distant  from  the  superior  coronary 
vein,  and  lay  nearest  to  the  central  part  of  it,  which  was  not  involved. 
Therefore,  nothing  found  in  this  case  is  against  assuming  that  the  cancer 
in  the  veins  developed  in  the  following  way:  Cells  from  the  primary 
tumor  broke  into  one  or  more  of  the  veins  in  the  submucosa,  grew  along 
the  lumina  into  the  superior  coronary  vein,  and  then  extended  down  into 
its  other  branches  in  the  stomach.  Such  a  mode  of  development  is 
analogous  to  the  usual  thrombus  formation,  and  it  is  not  improbable 
that  the  advance  of  the  cancer  against  the  blood-stream  was  preceded 
by  the  formation  of  benign  thrombi  into  which  the  malignant  cells  then 
grew. 

It  appears  more  plausible  to  me  to  assume  that  the  cancer-cells  first 
extended  into  the  coronary  vein,  and  then  back  into  its  branches,  than 
that  the  extension  took  place  by  anastomosing  vessels  between  the 
branches,  although  both  modes  of  extension  are  possible,  and  definite 
proofs  for  or  against  either  way  cannot  be  obtained.  But  this  is  of 
secondary  importance  in  the  face  of  the  established  fact  that  the  cancer 
originated  in  the  gastric  tumor,  broke  into  the  smaller  veins  around  it, 
and  from  these  developed  along  their  lumina  into  the  larger  veins. 
There  is  no  case  in  the  literature  establishing  this  relation  in  the  portal 
system.  In  the  greater  circulation,  on  the  other  hand,  analogous  cases 
occur — ^for  instance,  a  very  instructive  case  by  Wettergren.*  He  found 
cancer  of  the  testicle  which  had  broken  into  the  veins  of  the  pampiniform 
plexus,  and  from  there  into  the  spermatic  vein.  From  this  point  the 
cancer-cells  had  grown  into  a  small  branch  which  did  not  drain  the  af- 
fected testicle.     Hence  the  cancer  did  not  grow  against  the  blood-stream. 

The  type  of  cancer  was  in  my  case,  as  well  as  in  that  of  Spaeth, 
medullary  carcinoma.  As  far  as  I  know,  similar  conditions  have  not 
been  observed  before  in  cylinder-cancroids,t  but  that  it  can  occur  will 
be  plain  from  the  following  case,  which  Professor  Reisz  generously  has 
turned  over  to  me  for  pubUcation: 

♦  Nord.  med.  Arkiv,  187<,  vol.  iv. 

t  Broca:  Traite  des  tumeurs,  Pari.s«  IHGO,  p.  il4,  holds  ttiat  epithelioma  had  not  been 
seen  to  break  into  veins  up  to  186G. 
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Case  XXV. — CylinHer-canrroid  in  the  »tomaeh;  latfe  Jtuperfinai,  fial^  eiiioujt  i 

tumor  on  the  anterior  surface  of  the  stomaeh  at  the  leaner  eurratttrf.  3faliffnant  thrombon^: 
cgtimhr-cancwid  in  the  aupirior  coronary  rein  and  iin  brtinehe.f,  al»o  in  the  portal  m«,  Tkt 
thromhoniji  is  eonti'nuon^  into  the  nttperior  me^f enteric  rein  ttntt  inJo  the  ^ftfrnic  rrin.  J/ar«niv- 
thrombojti^  of  ike  inferior  rena  cava.  Midtiplt  tumor* — c^tinder^caHCroidM — in  the  iii 
A»titt's, 

P.  Hansen,  ag€  fifty-thrcH%  fnrt*tiian,  had  suffered  from  constipation  nnd 
for  two  months.     He  entered  the  hospital  Febnmry  ^,  187L     Insfjeclion  showed  1 
veins  of  the  l«)wer  «!)dotnen  to  be  flistended.     On  palpation  the  liver  wiih  felt  to  b<*  lirfp" 
and  to  have  an  irregular  surface.     He  continued  t(»  luse  flesh  and  to  have  pAin^  in  tbf 
Klornac'h,  Inil  he  never  voniiled.     Toward  tlie  last  he  bepin  to  cough  and  have  biciody 
expectonition.     Death  o<*eurriHl  on  March  3,   1871,  ahout  eleven  wcelcA  alter  the  first 
appea  ranee  of  sy  nip  loins. 

Autopsy  by  Professor  Relsz,  ten  lw>urs  after  death.  The  body  la  emaciated.  Bolli 
lungs  contain  large  infarcl-s,  and  in  the  branches  of  the  pulmonary  arterj-  are  found  di*- 
coloreii  emboli  eorresponding  to  the  infarclj*  in  I  he  lunjrs.  The  abdominal  cavity  contaim 
6000  c.c.  of  a  biotMly,  serouu  liquid.  The  peritoneum  is  pale.  The  liver  \s  enlarged,  wd^ 
4(K)0  grams,  and  extends  2  to  3  cm.  below  the  eostat  arch.  On  the  surface  of  the  organ,  tf» 
the  right  of  the  susi>eusory  ligament*  are  Been  several  tumors  alxjut  7  cm.  in  diameter.  A 
similar  growth  occurs  in  the  left  lobe,  and  n  number  of  i^maller  nmlules  f»ecur  p4ii  lly  aratiad 
these  larger  growths,  and  partly  some  distance  away  from  them.  The  liver  pajt'nHiyma 
also  ct>ntains  similar  tumors,  which  are  nmre  numerous  and  larger  in  the  right  lobe.  Tbeit 
are  no  adhesions  between  the  liver  and  the  stomach.  When  the  liver  is  lifted  out  df  th« 
abdominal  cavity*  a  walnut-sized  tumor  is  si*en  near  the  cardia.  The  stomach  is  dis- 
tended with  gaij.  On  its  anterior  surface,  at  the  Iess<»r  cur\*ature^  is  a  mass  of  outstanding 
veins  which  extend  5  to  6  em.  over  Lhc  anterior  and  posterior  walls.  The  tessiier  curvaturr, 
lln-refdre,  is  surrounded  by  a  niasii  of  dilated  veins  which  radiate  over  both  anterior  and 
posterir»r  walls  like  a  caput  mediisie. 

The  veins  have  a  yellowish  color  and  are  firm  to  touch.  They  appear  us  if  they  had 
been  injected  by  some  substancei  their  walls  are^  also  thickened,  and  in  case  of  the  smaller 
veins,  the  walls  are  studdc<l  with  small,  yellowish  nodules  resemlding  the  dilated  lymph- 
vessels  found  in  the  mesentery  ami  on  the  serous  surface  of  the  intestines  in  cases  of  tu- 
berculosis of  the  intestines.  The  portal  vein  at  the  hilum  of  the  liver  is  dilated  and 
contains  n  mass  similar  to  bone-marrow.  The  veins  of  the  stomach  contain  similar 
masses.  The  mucosa  of  the  stomach  is  pale.  A  flat,  slightly  priiminent  tumor  is  leca 
on  the  lesser  curvature.  It  has  a  villous  surface,  on  which  an*  numerous  super€ctal 
ulcers.  In  some  places  soft  cylindric  masses  can  be  cxpressctl  fnim  the  veins  of  the  new- 
growth.  In  the  mucosa  and  submucosal,  at  the  fMTiphery  of  the  tumors,  are  found  seven! 
smaller  tumors  of  different  sizes.  On  the  inner  surface  of  the  organ  tKx^ur  masses  of  mu* 
similar  to  thoM'  dcscrilK*d  on  the  outside.  These  are  continuations  of  the  former.  Tbr 
splenic  vein  is  fille<l  by  a  miscd  thrombus,  which  i.s  continuous  into  the  suj>erior  mesentcm 
vein  and  extends  into  the  portal  vein,  where  it  becomes  paler  and  resembles  more  the  bone^ 
marrow.  Hence  the  followtng  veins  are  filled  with  malignant  cells:  Veins  which  nm  towaid 
the  lesser  curvature,  including  the  veins  from  the  tumor;  the  sui>erior  eon:>narj'  vein,  which 
lias  a  diameter  of  .S  mm.,  aiul  even  reaches  a  tbickncHs  of  I  cm,  where  it  empties  into  tlie 
portal,  which  is  also  distended.  Tlic  throndais  in  the  iipfXT  part  of  the  superior  mesentery 
and  the  splenic  veins  is  benign.  At  the  bifurcation  of  the  inferior  vena  cava  there  alsa 
occur  old  firm  tboj>mbi.     The  rest  of  the  organs  are  free  from  metastasis. 

Microscopically,  the  soft  plug*?  e?(press*nl  fn^m  the  small  veins  in  the  stomach  have 
the  structure  of  a  cylinder-c^incroid,  partly  degf^nerale^l.  The  main  tumor  itself  is  a 
typical  cylinder-cancroid,  as  are  the  malignant  thrombi  and  the  secondary  tumors  in  the 
liver. 
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As  far  iLs  the  development  of  caneer  of  the  veins  goes,  this  case, 
without  doubt,  represents  a  complete  analog>'  to  the  ca.se  preceding  it- 
Here  too  cxTurred  veins  in  the  i>rimary  tumor  filled  hy  malignant  cells, 
and  that  the  tumor  was  t!ie  source  of  these  cells  is  highly  i>robahk\  al- 
though it  cannot  be  definitely  |)roved,  bet^ause  the  malignant  thrombi 
might  have  originated  in  the  large  tumor  near  the  cardia  anil  broken  into 
the  superior  coronary  vein.  Such  a  process  could  not  be  definitely  shown. 
That  the  tumor  masses  extended  from  the  superior  coronary  into  the 
portal  and  did  not  originate  in  the  latter  is  evident  from  the  fact  that 
the  portal  tribulanes  t>elow  the  coronary  vein  were  free  from  carcinoma 
and  only  contained  benign  thrombi. 

(6)  Cases  in  wtjicii  the  Ca^vfai  ^LAssE.s  Grew  ixto  the  Veins 
^_  FROM  Secondary  Ti  morh  at  the  LEi>sER  Curvature 

^^K  Case  XX VL — Mixed  tumftr  of  ihr  jttomaeh.  Gtfater  perl  eofotiifts  of  meduihry  carei- 
^^HHpia  itiik  medium-aized  round-edh;  few  itlreoH  made  up  of  cotumntsr  eelh.  lAirgt\  ulcer- 
^^QKK  Memijioiid  lumor  in  the  pyloric  end.  No  idenrmijt,  Chronic  catarrh  uifh  airophtf  of  the 
gastric  maroKa.  Matignanf  thromhoftin  of  the  jruf/rritir  coronary  rein.  The  maliguiutt  tkrom- 
bujt  protrudes  xlightly  into  the  portal  rein.  Groups  of  eoTtcer-veth  in  the  portal  hlood.  Malig- 
nant thromhi  of  the  vmaUer  branchfjt  of  the  portal.  Multiple  medullary  carcinoma  of  the  liver. 
Few  larger  tumors  in  the  Heer.  3iediilhry  carcinoma  of  the  retroperitoneal  ifiandjf.  Cancel' 
ous  infiUrationof  both  tagi.  Croupous  pneumonia  of  the  hirer  hhe^  of  hath  lungjf.  Parens 
ckymatotis  nephritis  in  second  stage.     Anasarca  of  the  loiccr  extremities. 

Hansine   Harlwi|c,   &ge   sixty- llirf't%    nutmed.     Family   history   neKalive.     For   six 

months  she  suffered  from  s<n'ere  pains  in  the  right  hypm-hondriiiiti,  mid  laliT  also  in  the 

epigastrium  und  left  hypLK'hondriuni.     She  also  had  naUMMi  and  vt*niitinR  imniediatuly 

after  meals.     She  gradimlty  l*»st  Besh  and  sln^n^flh,  and  was  foreed  io  ^*j  to  hed  for  abuul 

a  haff  month  before  she  entered  tlie  hospitiil,  on  the  fuiirth  of  DceemlxT*  IH7'^.     She  was 

p&le  and  emaciated.     An  inrgular  tender  tumor  was  felt  in  the  abdomen,  extending  from 

^^^the  right  bj-pochondrium  into  the  epigastriym  and  over  into  the  left  hyptK-hondriiim  (the 

^^MTcr).     She  had  \-iolent  exaci-rbatitm  of  pain,  \ihif  h  could  not  lie  easet!  by  opiftte»,  wnd 

^^Kiras  most  intense  in  the  hypoc'bondria  and  in  the  epi^'aslriurn,  bnt  radiated  frcnn  these 

^^Pl^inls  orer  the  entire  abdomen.     The  vomit  never  contained  lihHxl.     During  the  hint 

'        month  the  pains  decreaseti  considerably  ami  were  absent  fi>r  <iays  at  a  time.     They  could 

Dot  be  controlleci  by  nareotirii,     ToWiiNl  the  hist  edema  iipjwareil  in  t>otli  l^nver  extremi- 

I         ties  and  albumiouriA,     She  died  March  23.  1873,  about  eight  months  after  the  appearance 

^^of  ajrroptoros. 

^B  Autopsy,  thirty-six  hours  after  death.     The  peritonea!  cavity  i-s  free  from  fluid.     The 

^^■fiver  reaches  4  to  6  cm.  below  the  eo«lal  arch.     Between  the  colon  and   the  abdonnnol 
wiall  on  one  side,  und  the  mesentery,  on  the  other,  are  cord-like  iidhesions,  and  the  gastro- 
^^Molic  ligament  is  thiekenetl  and  retracted,  but  there  are  malignant  ncKhiles  on  I  lie  peri- 
^^pon«nini.     Ilelow  the  left  lobe  of  the  liver  is  a  tumor  as  lar^'e  as  an  n<lult  fist.     Tbi,s  is  the 
^^■jjeralarf^ed  pyloric  end  of  the  stomach  which  is  fimily  adherent  to  the  bver,  and  on  its  peri- 
^^f^oncAl  surface  occur  small  tum*rrs  which  are  Hat  and  of  a  white  color.      Between  them  are 
I        injected  lymph-vessels.     The  stf»nuieh  is  not  enlarged,  but  rather  deerea.sed  in  sixe.     In 
I        ibe  pyloric  end  is  a  Urge  malignant  ulcer.  8  em,  wide  and  H  cm.  in  beinht,  beginning  I  cm. 
from  the  sphincter.     The  ulcer  h  situated  on  the  fKJ.'iterior  wall,  but  d(x*s  not  extend  com- 
pletely around  the  pytonis.     The  ulcer  has  highly  infiltrated  edges,  which  are  very  Ir- 
regular ood  semlsntid.     Its  cut  surface  Is  grayish  white,  and  a  purulent  fluid  can  t>e  ex- 
ptreased  f  rom  it.     Along  the  leiiser  curvature  in  the  suhmucosa  are  found  nnmerf)u.s  moval>|e 
titliuirs,  vaFj'ing  in  size  from  a  henipsei'd  to  that  of  a  |jea.     The  rest  of  the  mucosal  is  shite 
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colore*},  but  thiti,  iind  its  Xfiw*  are  somewh&t  dilated.     The  mucous  membrtiQe  of  the  duo- 
denum is  slightly  pigmented,  but  tvtlierwbe  uncfmnged. 

The  posterior  wall  of  the  stomaeh  and  the  hidf  of  the  leaser cun-ature  facing  thccmnii* 
are  grt»wn  together  into  u  fonglomtTate  mass  t4  hen^s-egg-sized  tumors,  which  surroand 
the  inferior  vena  eavii  and  the  aorta.  On  the  right  posterior  vagus,  behind  the  eanlii. 
where  the  nerve  passes  into  the  tuni«irs,  is  found  a  firm,  spool-shaped  lumon  ^  em.  loDg 
and  -t  to 5  cm. in  width.  A  larger  branch  ot  the  anterior  vttgu*  is  seen  to  end  ah  a  simtUrIt 
jihapedt  firm  tumor,  connected  with  the  tumors  in  the  stomach.  The  hepaticoduodeuA) 
ligament  is  retraete*!,  and  the  jjyloric  end  is  firraty  adliereiit  to  the  posterior  surface  i 
the  left  loljc  of  the  liver.  There  are  hen's-egg-sized  toin4)rH  in  the  hepatic  hilum.  In  th 
purtal  vein,  launediately  l>ehind  and  above  the  paneTea5,  is  a  cnrcinomatotis  tumor  < 
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Fig.  ©.— 1»  Esojjhagus  from  Ijchind;   3.  stomach  from  behind;  3.  club-*biped  neuroma  on  j. ,^ 

at  Itl  entrance  inlo  4^  turgor  rriAJi&'OD  poslcrior  surface  of  stomach:  5,n(>rt!i;  6,  mfcrior  vciuica%'m;  7,' 
corocuiTy  vein  filled  with  tumor  mass,  which  projects  intw  8,  portal  vein. 


larg€  as  n  nut.  This  forms  the  m nsh room -sha pen!  end  (»F  a  malignant  thrombtia  that  fills 
the  left  coronary  vein  frtun  the  sloniaeh  and  extends  into  the  portal  \ein*  The  malignant 
thrombus  can  Ih*  foil  owed  to  the  tumor  on  the  leaser  eurv«tiirf%  where  the  vein  i»  kist  In 
the  tumor  rnasf*. 

The  liver  is  mnrkedly  enhirgi'd  In  bolh  lolics  iHTur  ri  11  mi* nuts  n<>dtdes»  var)*illjg  in 
size  from  u  pinhe«d  to  that  of  a  nut.  In  addition  to  these  the  right  lobe  eontatus  threv 
tuniurs  as  large  as  a  goose-egg,  and  the  left  IkIk*  tme  the  size  (^f  an  adult  fist,  situate?^  at  the 
point  where  the  pyloric  end  i?t  adhen-nl  to  the  fixer,  Helweeu  the  smaller  lunionj  00  thr 
surface  are  siH*n,  in  a  few  pliiceii,  injected  branches  nt  the  portal  vein.  In  cn:»ss-9eeti<«D 
none  of  the  larger  branches  of  the  vein  are  involved,  but  from  the  smaller  branches  ( '^  mjn. 
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in  diameter)  small  white  cylindric  plugs  are  expressed,  and  where  these  veins  empty  into 
the  larger,  are  found  button-like  ends  of  the  malignant  thrombi  in  the  small  veins.  The 
glands  along  the  esophagus  are  not  involved,  and  the  rest  of  the  body  is  free  from  metas- 
tasis. Microscopically,  the  white  juice  expressed  from  the  cut  surface  consists  of  detritus, 
fat'globules,  granular  pieces  of  round-cells,  and  flat,  round,  medium-sized  cells  having 
large  round  nuclei.  The  thrombi  in  the  portal  branches  consist  of  similar  elements  mixed 
with  blood-cells.  The  portal  blood  is  of  normal  color,  but  contains  numerous  cells, 
partly  isolated  and  partly  collected  into  groups.  These  are  large,  granular  round-cells 
which  have  sharply  circumscribed  nuclei.  The  blood  of  the  hepatic  vein  is  free  from 
cancer-cells. 

Microscopic  structure:  The  slate-colored  mucosa  is  atrophied,  only  0.3  mm.  in  thick- 
ness. The  glands  are  scant;  only  here  and  there  occurs  a  gland  fundus  of  normal  size, 
flUed  with  a  granular  mass.  The  edge  of  the  ulcer  in  the  stomach  is  lined  with  a  macer- 
ated mucosa,  and  it  consists  of  a  highly  granular  stroma  containing  groups  of  small  alveoli 
filled  with  medium-sized  round  nuclei.  A  few  of  the  alveoli  are  covered  with  a  layer  of 
short  cylindric  cells.  The  swollen  parts  of  the  vagus  consist  of  a  tumor  mass  made  up 
partly  of  groups  of  polymorphous,  medium-sized  cells,  which  penetrate  between  the  ner\'e- 
fibers;  part  of  the  structure  is  made  up  of  cancer  tissue  with  a  distinct  alveolar  stroma. 
In  places  in  this  mass  the  nerve-fibers  are  separated;  nearly  all  are  finely  granulated.  The 
ner\-e-stem  above  the  infiltrated  portion  shows  practically  no  degeneration.  The  tumor 
mass  in  the  coronary  veins  is  also  medullary  carcinoma,  as  are  also  the  nodules  in  the  liver. 

The  malignant  involvement  of  the  vagi  will  be  taken  up  in  detail 
later;  for  this  reason  I  shall  pass  it  by  here. 

It  is  of  interest  to  know  that  in  this  case  the  malignant  cells  were  seen 
in  the  act  of  growing  into  the  stem  of  the  portal  vein,  which  was  still 
patent.  Hence  there  was  neither  ascites  nor  splenic  tumor.  There  is 
no  doubt  that  if  the  lobar  pneumonia  had  not  carried  the  patient  away, 
the  tumor  mass  would  have  occluded  the  portal  vein  and  finally  grown 
up  around  it  to  such  an  extent  that  it  would  have  been  impossible  to 
prove  that  the  cancer  originated  from  the  portal  vein.  For  this  reason 
the  case  offers  valuable  proof  for  the  idea  that  when  cancer  of  the  portal 
vein  and  of  the  stomach  are  present  simultaneously,  and  when  there  is 
no  cancer  of  the  veins  of  the  stomach,  the  cancer  may  have  spread 
in  the  usual  way  from  the  coronary  vein  into  the  portal.  From  the 
malignant  thrombus  protruding  into  the  vein,  masses  of  malignant  cells 
were  continually  being  washed  into  the  portal  vein,  as  was  proved  by 
the  content  of  the  portal  blood.  These  malignant  emboli  occluded  the 
smaller  branches  of  the  portal,  which  appeared  as  injected  veins  on  the 
surface  of  the  liver,  and  contained  thrombi  protruding  into  the  larger 
veins. 

At  first  the  tumors  in  the  liver  have  a  characteristic  grouping  which 

Meyer  considered  a  sign  of  phlebitis,  because  of  their  similarity  to  be- 

»ginning  abscesses  in  pylephlebitis.     But  this  form  is  also  found  as  the 

initial  stage  of  metastatic  abscesses,  and  will  be  found  in  any  degenerated 

process  originating  in  the  smaller  vessels. 

The  following  case  is  completely  analogous  to  the  previous  one,  so 
far  as  the  origin  and  development  of  cancer  of  the  vein  go,  and  shows  in 
addition  that  malignant  emboli  may  become  adherent  to  the  large 
branches  of  the  portal  vein: 
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earn  noma  in  the  .tuperwr  roronary  t^cin,  the  ptiriai  rein,  the  lirer,  ami  tn  the  fMyuek  of  Douglaj 
Foiyp  ami  fibroma  of  ihr  uteTUA.  Leff  mtppuratire  oophnritt^.  Thrrmil*Ojtijt  of  the  rrurnl  und 
the  uterine  eeirnt.     Pnchymfningitis  inferrin. 

OIItip  Nielson^  tige  fifly-onc,  scarnslress.  Autopsj',  twenty-four  hours  after  denth 
The  abfiornirwil  cavity  <XJntainH  abtiul  IfMJ  o.c.  of  a  clear  s4»rous  fluid.  The  pcriloneum  U 
to  a  slight  extent  difFiisely  thickened,  hut  otherwise  unchanged,  with  the  exception  of  a 
.<ii»ft  tumor  ut  the  bottom  of  the  poueh  of  Douglas,  the  size  nf  a  walnut.  1q  the  neiehJxir- 
hofKl  of  this  tumor  orcura  number  of  sniall.  flat  tumors,  similar  in  appearance  to  the  larpcr 
Tiic  slomai  b  scjireely  ht>hls  1500  r.r.  of  fluid.  On  the  pusleriur  wall  of  the  pyloric  end  of 
tbc  stonuich  is  a  niali^aut  yli?er,  5  cm.  in  length,  which  extends  partly  around  the  pylorus. 
leaving  a  narrow  belt  on  the  anterior  wall  free  from  infiltration.  The  Imlloni  of  the  nktr 
is  rather  smooth,  and  consists  of  infittrated  muscularis.  The  edges  of  the  ulcer  are  dis- 
tinctly rallied  and  uneven,  anrl  are  made  by  a  cancerous  infiltration  of  the  submucosft  and 
the  niuscularis*  The  cut  surface  of  the  edge  is  soft  and  contitins  while  areas.  It  give*  « 
large  amount  of  whiti?ib  fluid  on  pressure.  The  infiltration  extends  more  tlian  1  rm.  down 
into  the  (lucKienuni^  but  then'^  are  no  visibh*  lymph- vesssds  in  the  villi  or  the  submucon. 
The  lesser  peritoneal  cavity  is  filled  with  a  soft,  nearly  lifiuid,  brownish-red  nmeer  tDMss^ 
in  which  wrur  numerous  eechyrnoses. 

7*he  tinuor  seems  to  have  arii^en  from  the  retrop*^riloneal  glands,  and  is  adherent  to 
the  small  curvature  and  posterior  wall  of  the  stomach.  In  the  portal  vein*  where  it  passes 
in  front  of  the  pancreas,  is  an  adherent  cf*agulum  'i  cm.  in  lengthy  containing  white  masses] 
a  little  higlicr  up,  in  tbc  hilus  of  the  livcr^  the  pjorta!  vein  contains  a  ycliowish-whitei  soft, 
adhen^nt  cancer  mass,  3  cm.  long  and  5  mm.  in  thickness,  w  hicli  continues  into  the  bnmch 
to  tiic  right  1oIk\  the  ramifications  of  which  ap|x*ar  as  if  injected  with  a  cancer  ma^s. 

The  liver  is  somewhat  enlarged:  on  the  surface  are  found  numerous  somewhat  promi- 
nent, often  rcninded  nodules,  varying  in  .size  up  to  tbiit  of  an  orange;  they  lie  in  groups 
f'losely  togc/ther  and  are  qmU*  soft.  In  the  smaller  tminches  of  the  porlal  vein  are  found 
numertuis  small  emboli  which  looli  ju-Nt  like  I  he  contents  of  the  tumors.  Along  the  ab- 
dominal aorta  the  relrt>[>eritoncal  glands  arc  infiltrated  with  cancer.  The  tumor  in  thr 
irtomach  is  a  **cylinder-ctincroid."  The  tumors  in  tbc  liicr  iind  the  fossa?  of  Douglas  are 
medullary  carcinomata.  The  tumor  masses  in  the  portal  vein  arc  also  medullary  carcin*>- 
mata,  the  stn«ma  ari.^ing  from  the  inner  wall  of  the  vessel.  The  most  peripheral  mass  in 
the  maiu  branch  of  the  portal  vein  lies  i»pposite  the  entrance  of  the  coronary  vein  of  the 
stomach;  this  vein  is  filled  with  caiiceroiis  material  up  to  within  1  cm.  of  the  entrance,  and 
disapjiears  in  the  tuuujr  mass  at  the  small  ctirviiturc.  In  the  smaller  branches  of  the  portal 
vein  are  eanc<*r-f<'lU  of  the  same  size  and  upp^^aramx'  as  the  cells  in  the  tumors. 

In  this  ciLse  the  closure  of  the  portal  vein  was  partial,  and  conse- 
quently there  wa.s  neither  ascites  nor  splenic  tnnior.  The  tumor  in  the 
portal  vein,  as  well  as  the  other  metastases,  were  medullary  eareinoiua, 
while  the  tumor  of  the  stomarli  wa.s  '* cylinder-cancroid."  As  already 
mentioned,  this  condition  is  found  tiot  nmistially  in  these  forms  of  tiimors. 

The  third  and  last  of  this  series  of  cases  of  cancer  in  the  portal  vein 
is  of  especial  interest,  l>ecati.se  eanceroiis  growth  extended  clear  out  into 
the  small  superficial  branches,  the  nHation  of  which  to  the  secondar>' 
tumors  in  the  liver  was  visible  with  the  naked  eve. 


Case  XX\T11. — Miscd  tumor,  predominating!!/  ** cytiitdtr-cancroid.**     Mrdium-sisfS^ 
ulcerated  tumor  in  the  pyhnr  end,  near  the  umaU  ettrrnture.     Frotnon  nf  the  right  sapetior 
enronary  artery,  mth  profuse  hemorrhage.     Rupture  into  the  peritoneal  carity  and  prrit4>mt\ 
t'tjneerou»  thromboxix  in  the  Muperior  roromiry  reifu  from  irhtrh  thi'  ranrer  ej-tends  into  i 
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fcl  1^  th^  portal  pfin,  into  the  sphnie  rfirt^  and  into  the  branches  of  the  portal  rein, 
p(u*ing  to  the  right  hbe  of  the  licir.  MidtipU'  tumurs  of  the  liter.  Sittf^le  cyliitdrit'  epithelittl 
teUs. 

Mftria  Kdhter,  age  forty,  miHTietl,  Autopsj'  twenty-four  houfs  after  death.  Thi* 
body  is  well  Dourishe*i,  Rigor  mortis  present.  The  superficial  veins  of  bolh  legs  are  some- 
what varicose,  and  the  right  Jtrtig  siiphenous  m  vari^-ose  throughout  its  eutire  length.  The 
peritoneal  cavity  eoniuinis  1000  e,c.  of  fluid,  in  vvhirh  are  yellowijih,  tliH-cuk'nt  iiiasses. 
Purulent  material  can  be  .scraped  from  the  fwirietal  and  vi?>eeral  [H^ritoneal  surface.  On 
the  anterior  wall  of  the  slomac  h»  near  thi*  lesser  cijrvatim\  and  *i  cm.  from  the  pylorus,  in 
a  pea-stKed  p<Tforation  through  wliieh  the  contents  of  the  slonuich  exude.  The  stomach  Is 
contracted,  but  not  euliirged.  The  pyloric  end  is  firm  and  infiltrated,  and  hclwtH'n  the 
lesser  cun  a  til  re  and  the  hepatic  hiluni  is  a  mass  of  tirm  tumors  to  which  the  leaser  curvature 
is  adherent.  The  fundus  and  the  body  of  the  stomach  are  normal  in  sha|>e  and  size*  In 
the  pyloric  end,  which  is  not  noticeably  mirrtmeci,  near  the  lesser  curvature,  in  a  round, 
flat  ulcer,  which  is  6  era.  in  diameter,  and  has  a  Hrra,  intiltralcid,  wavy  edge,  S  to  7  mm.  in 
thickness,  which  arises  fierjR'ndieulnrly  from  the  bottom  of  the  ulcer.  The  uk^*r  is  firm, 
fioQiewhat  uneven,  and  of  a  grayish-white  color;  in  the  center  tx-curs  what  appears  to  l>e 
the  himen  of  an  artery,  cut  across  <>bliquely,  which  is  about  1  mm.  in  diameter,  and  through 
it  a  ^aund  can  be  j*assed  7  em.  up  into  tlie  hcfwitic  artery.  The  ulcer  extends  to  within 
I  ciU-  from  the  pyloric  sphincter,  and  right  l>ctow,  in  the  suhniucosa  of  the  duodenum,  ha  a 
,  flat  nodule.  The  mucosa  of  the  stomach  is  diffusely  thickenetl  ami  thrown  into  grayish, 
I       Qoa-transparent  folils,  but  it  is  free  from  cancerous  grow  th. 

^H         In  cross-section  of  the  edge  of  the  ulcer  there  is  found  in  the  subraueosa  a  white,  senii- 
^HpDlid,  thick  ring  of  cancerou.^  tissue;   the  cut  surface  is  smot>thi   from  it  can  be  scraped  a 
^^milky  juice  L*onsisting  of  gninuhir  columnar  ct^^lls,  pieces  of  cells,  fat -globules,  debris,  and 
'       a  few  individual  flat  cells.     In  the  center  at  the  ulcvr  occurs  the  perforation  jdrcady  men- 
tioned, which  lias  smooth  etlges.     The  pancreas  is  enlargeil,  especially  its  head,  and  be- 
tween the  lobules  of  its  parenchyma  m-cur  white  spots  from  which  soft  white  plugs,  con- 
sisting of  columnar  cells,  ciin  be  ex:ppessed.     These  spots  are  malignant  ibronibi  in  the 
vein*  of  the  organ,  and  have  originated  from  a  single  large  thrombus  occluding  I  he  splenic 
vein,  and  extending  into  the  portal  vein,  whi<'h  is  enormously  dilated,  and  forms  a  sac  i  U* 
5  cm,  in  thickness,  filled  with  a  brain-like   canrerous  mass.     This  extends  only  1  cm 

I  below  the  splenic  vein,  but  runs  up  into  the  hilum  of  the  liver  ami  into  the  right  lobe  of 
this  organ.  The  hirger  branches  of  the  portal  in  this  lolie  are  entirely  ijccluded  by 
[tttalignant  cells.  But  the  canriTous  mass  di>es  not  extend  as  a  continuous  t!iTttmbus  into 
^the  LffHuehes  of  the  left  lol»c.  In  this  lolw*  are  twu  small  masses  lying  louse  in  branches  of 
[  Itie  purtal  vein. 
From  the  smaller  veins  can  be  expressed  a  thin,  n'ddish,  serous  fluid,  consisting  of  red 
»nd  white  cell*  mixed  with  numerous  columnar  cells,  which  o<-cur  either  singly  or  in  groups, 
The  liver  is  slightly  enlarge<l,  Dn  the  surface  of  the  right  lol>e  is  one  whitish-gray,  s<>ft 
tumor,  the  iize  of  a  hen*s  egg,  and  four  as  large  a.*i  walntits.  These  are  somewhat  sunken  in 
lloetrnter  and  semifluctuating.  Surrounding  them  occur  numerous  whttish-gray,  slightly 
Pftimiocnt,  star-shaped  spots,  about  as  large  ai  peas,  and  from  these  extends  a  wliite, 
<*>io»e1«i  network  of  veins,  whii-h  runs  underm-ath  the  superticial  lymph- vessels.  This 
*^^^orlc  is  formed  by  the  ptTipheral  branches  of  the  portal  vein,  which  in  cut  section  are 
^^*x  tube  dilated  to  twice  their  normul  size,  and  tnerywhi-re  fille<l  with  cancerous  masses, 
blood  in  the  hepatic  \cin  is  thin,  light  red,  anrl  of  a  serous  character.  Besides  llie 
i  contents,  in  the  usual  proportion,  it  contains  a  few  individual  colunmar  cells.  The 
*'*~Jl>»?ritooeftl  glands,  the  vagi,  and  the  thoracic  duet  are  unchanged.  The  spkn-n  is 
•"lieilly  enlarged,  and  measures  I  (J  cm,  in  length,  "iO  cm.  in  width.  The  splenit^  pulp  is 
lenaeious,  of  a  chocolate  color,  and  fret*  from  metaii^tasis.  The  lower  lt*lj<^s  of  both 
^sare  Kimewhat  e+iematous.     The  heart  is  normal. 

MierQscx>pii^lIy,  tlie  mucosa  of  the  fundus  of  the  stomach  is  U.8  mm>  in  thickness; 
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lilt'  Iflands  are  di.stinH*  stnd  the  iiiu  lei  of  tlie  cells  aiH*  visible  without  th«?  Mtidttion  <jf  ^ctik 
ttcid.     Tlu'  mueosii  on  the  edge  tif  the  iiUvr  18  nut  villaus. 

Some  i>f  the  ^hmdii  are  -1  or  5  times  their  tionual  sisie,  but  cannot  be  trstet^  thruugb 
the  niUflculiiri.s  muooHiie.  Thi^  Is  marked!)^  infiltmted  with  small  round^^U,  «Jid  tKr 
tumor  mass  in  the  miifosa  rfrntains  similar  larger  cavities,  i.  e.,  alveoli,  which  »rc  «rrHnf^J 
in  K^otips  and  lined  with  eoliminar  cells,  antl  usually  filled  with  gnmular  detritus.  There 
are  ii  few  inrlividiial  alveoli  filled  with  roiind-eells.  The  bottom  of  the  ulcer  U  formed  bjra 
firm  white  ctmnectivc  tissue,  in  which  (R-eur  a  few  alveoli  lincrl  with  ruund-celU.  These M 
well  na  the  struma  are  finely  granular  toward  the  center  of  the  ulcer.  The  lymph-jHands 
contain  ffroupH  *>f  alvetili*  some  of  which  are  hned  with  <'olumnar,  other*  with  round-celli. 

The  tumor  mass  in  the  portal  vein  h  very  soft  and  is  difficult  to  harden  in  chromic- 
iicid  solution.  It  can  plainly  Ik*  !<*vn  to  have  originated  frfuu  a  ^imiJar  ma^  ia  the  superior 
eoronBry  vein,  bei*ause  himdles  of  ^stroma  extend  into  the  tumor  in  the  portal  vein  and  up 
toward  the  liver  and  down  into  the  mesenteric  vein.  The  coronary  vein  can  be  tni«d 
only  1  cm,  toward  the  pylorus*  at  which  point  it  is  taken  up  and  destroyed  by  the  tumor 
at  the  les-Hcr  curvature.  The  structure  of  the  malignant  growth  in  the  vein  con^ist^  of  a 
granular,  oflcti  degenerate*!  stroma  of  conni^'tivc  tissue,  jn  which  oe«.^ur  larger  alveoli  lined 
with  columnar  cells,  and  smaller  (jnes  containing  polymor|)hous  celb*  There  are  no  can- 
cerou.H  (M'lls  in  the  wfdlss  ijf  the  portal  vein.  The  suudlcr  branches  of  the  portal  contain 
the  Jianie  kind  of  tumor-cell!*,  and  a  stroma  springing  from  the  wall  of  the  vessels,  in  the 
external  coat  of  which  there*  is  often  roimd-crli  infiltration,  but  no  tumor-celU.  In  a  few 
placeji  the  vessel- walls  are  thick,  because  of  the  ronnd-ct^ll  irifiltration;  in  other  places 
they  are  thin,  and  their  individual  coatH  cannot  be  dbtin^ishctl  from  the  layer  of  coD" 
nective  tissue  which  h  often  present  between  the  liver  masseii  and  the  parenchyn».  In 
the  minute  veins  are  also  cylindric  carcinomatous  growths  with  .'itroma  from  the  walL, 
The  st  riima  originates  from  a  hrcwider  hiisis^  into  which  the  nuclei  of  the  vessel- walb extend. 

The  walls  of  many  of  the  smaller  veins  are  He.stroyed,  and  the  cancer  maas  hsi  ex- 
tended into  the  liver  parenchyma.  l*he  smallest  branches  of  the  portal  contain  fincjy 
gninnlar,  degenerated*  Wnign  thrombi.  Acute  interstitial  hepatitis  is  present  evcryTuhctr 
in  this  part  of  the  liver,  and  thick  bundles  of  the  connective  tissue,  rich  in  small  roimd- 
I'clls,  ticcur  between  the  acini.  The  tumors  in  the  liver  are  cylindric  carcinoma ta,  con- 
taining smaller  and  larger  irregular  groups  of  alveoli.  Tlie  liver  parenchyma  i^  soft, 
markedly  degeneratwb  and  diffieult  to  harden.  The  tumors  are  surrounded  by  layers  of 
connective  tissue,  outside  of  which  the  liverH'ells  are  compressed  and  undergoing  atrophy. 

There  is  no  douht  that  in  this  ra.se  the  tumor  mass  had  grown  into 
the  prirtal  vein  from  the  .stiperior  eoronary  vein,  since  the  mnulh  of  thi.> 
was  shown  to  he  the  eenter  from  which  radiated  the  tutnor  mass  in  tlie 
stem  of  the  portaL  The  wall  of  this  vessel  wiis  not  involved  by  the 
eancer-cells,  even  in  places  where  the  larger  tumors  were  in  elose  contad 
witli  them.  The  occlusion  of  the  portal  had  caused  a  considerable 
tumor  of  the  spleen,  bnt  not  a  pronounced  amount  of  ascites,  which  in 
this  case  was  masked  by  the  perforative  peritonitis.  Part  of  the  thin 
exudate  present,  of  course,  might  have  been  due  to  the  ascites  haviog  be* 
come  cloudy  by  the  peritonitis. 

The  pronounced  dilatation  of  the  portal  vein  and  its  being  filled  wiUi 
cancerous  mass  extending  out  to  the  minute  branches  are  of  extreme 
interest.  When  one  considers  that  the  smaller  l>ranches  probably  ar^ 
dilated  to  twice  their  normal  size,  it  becomes  apparent  that  malignant 
cells  with  distinct  stroma  from  the  vessel-wall  extended  out  into  the 
venules  about  0.5  muL  in  diameter. 
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As  seen  from  Fi^.  10,  the  developnient  of  the  small  growths  of  eaneer- 
ous  tumors  in  the  liver  can  he  traced  readily  from  the  peripheral,  dilated 
branches  of  the  portal  vein.  There  oix^urs  nnderneath  the  empty  snper- 
ficial  lymph-vessels  at  I  a  white,  injected  network  of  veins,  the  smallest 
of  which  joins  the  dilated  larger  branches  at  2,  Some  of  these  at  S  are 
so  extensively  dilated  as  to  form  nearly  round  tumors,  the  size  of  small 
nats.  From  all  sides  of  these  extends  a  network  of  veins.  There  arc  all 
gradations  from  these  to  the  small  round  tnmor  at  4,  Some  of  these 
transitional  masses  have  a  couple  of  small  extensions- — 5.  Others  have 
simply  a  dentate  periphery,  which  suggests  the  former  (see  6),  Such  a 
distinct  picture  is  very  rarely  seen,  and  injection  of  the  small  portal 
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>ranche5  has,  as  far  as  I  know,  !>een  descri!)ed  only  by  Spaeth.  As  a 
rule,  the  shape  of  the  tumors  is  irregular  and  the  periphery  dentate,  a 
form  that  points  to  their  origin  from  the  vessels. 

The  changes  whicli  the  walls  of  the  smaller  \'eins  undergo  when  llic 
cancerous  masses  break  through  and  infiltrate  the  liver  parenchyma  are 
as  follows:  There  first  occur  in  the  walls  numerous  snuill  round-cells, 
producing  a  thickening  of  the  vessel- walls.  The  muscular  fillers  and 
the  elastic  tissue  disappear,  and  the  wall  now  consists  of  a  layer  of  young 
connective  tissue  into  which  the  malignant  cells  force  themselves,  so  tluit 
it   becomes  impossible  to  distinguish  the  %essel-wall  from  the  layer  of 
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young  connective  tissue  which  surrounds  the  malignant  tumors  tliat  did 

not  originate  from  the  veins.  Coincident  with  this  change  in  the  texture 
of  the  walls  the  vessel  dilates,  and  its  walls  become  sacculated;  because 
of  the  transformation  into  young  connective  tissue  it  becomes  impossible 
to  decide  whether  the  dilatation  took  place  at  the  point  where  the  wall 
was  broken  through  by  the  caucer-cells,  since  this  now  cannot  be  dis- 
tinguished from  the  ordinary  young  stroma. 

The  smallest  veins,  the  interlobular,  contain  degenerated  coagulated 
blood  consisting  of  a  granular  detritus.  This  produces  a  chronic  ia- 
flammatinn  of  the  interlobular  connective  tissue,  which  becomes  infil- 
trated with  small  round-cells  and  undergoes  hypertrophy  in  the  same 
way  as  in  cirrhosis  of  the  liver. 

The  series  of  5  cases  described  show  that  cancer  of  tlie  stomach  rather 
friH|Ucntly  extends  into  the  veins — first  into  those  of  tlie  stomach  itself, 
then  into  the  portal,  and  finally  is  disseminated  in  the  liver.  In  order 
thai  tlie  liver  may  become  the  seat  of  secondary  malignant  growths,  in 
these  cases»  where  the  tx'rijdiera!  branches  of  the  portal  and  its  roots  art 
filled  with  uudignant  thrombi,  the  stem  of  the  portal  must  l>e  pateal. 
In  other  words »  when  the  cerrtral  i>art  of  a  vein  is  o<'chided,  metastasis 
from  a  malignant  throml>us  at  its  periphery  becomes  impossible.  That 
such  is  the  case  is  so  regularly  conceded  that  I  would  not  have  mentioDetl 
it  if  pathologic  observations  along  this  line  had  t>een  recordei^i.  This  Ls» 
a.s  far  as  I  know,  the  case,  and  I  shalh  therefore,  cite  the  following 
interesting  case,*  which  throws  light  on  this  point: 

Meduitiiry  carcinoma  in  thf  Jundus  of  the  dotruich  which  tji  iuikvrttit  to  the  Mptren  and 
iritn  which  the  tumor  hoj*  grown.  Canrtrous  thromfmitint  of  the  j}nrta!  rein.  Large  cancftout 
It/mph-gtands  in  thr  hepotic  hi  hut.  ( 'om  prcjution  of  the  portni  hij  thejie  tumors.  JVo  M^OJ^ 
tifjfis  in  ike  Unr.  Muifiide  cnrcinomata  on  tlie  ^iamach^  thr  gptrcn,  the  diophra^,  and ik* 
titer.     Aticitcit.     Firitonitijt.     Icterus, 

I^iirs  Maihiesen,  age  fifty-eight,  laborer.  AuIi>iks\%  July  14.  1874,  tliirly-six  hours 
afler  death.  The  peritoneal  cavity  eooUins  lO.CKJO  c.c.  of  a  cbudy,  icteric  fluid,  in  wliicl* 
occur  iiufnerfnii*  yellow,  fItMx*uleBt  mttsiie.s.  The  periloneym  covering  the  inteiitineft  wid 
lining  the  atxtmninul  wall  is  injet'ted»  uneven,  and  cnvered  with  a  fresh  fibrinous  cxudatf . 
The  .spleen,  the  diaphraf^in,  and  the  left  lobe  of  the  liver  are  adherent  ti>  the  stoamcli. 
^'hieh  iH  of  Usual  si»e  anil  :Hhap<?.  In  the  k-sser  omentum  are  several  soft  meilullarj 
lumorij.  The  slaniach  cnalainj*  a  nNhlinh-grffly,  thick  Huid.  In  the  fundus,  wtiicti  b  a*!- 
hi'rent  to  the  ?Hlh^en  :i  em.  Ih*1ow  the  r^nlia.  is  an  irre^alar  tumor  ihe  .size  uf  a  flat  haJid* 
havinf^  an  irregular,  in  some  pkces  markutlly  inliltrated,  erlge,  which  consists  of  S4*ft 
masiieii  which  microscopically  appear  to  l>e  carrinoinatt>tii»,  containinj^  middle-si^ed  poJy- 
morphoua  eelb.  The  central  part  of  the  tumor  has  iiloughed  away,  and  forms  an  a{>eniag 
leading  into  the  spleen,  in  which  is  found  a  cavity  the  she  of  an  adult  fist,  filled  with  » 
reddi-^h-gray  liquid.  Between  the  cavity  and  t!ic  splenic  pulp  is  a  belt  of  caneerous  tissue, 
and  sf*attereirl  tlirough  the  spleen  in  other  places  o<.'eur  a  few  small  malignant  growtlis.  In 
the  connective  ti?<,sue  which  ffi-slens  the  spleen  to  the  diaphraRin  are  numert>u»  irre^ila? 
tumor  nia.ss<»s  ami  on  the  adjat^nt  part>i  of  the  peritoneum  occur  groups  of  caiDceroiu 
tumors  as  large  as  hempseeds.  The  part  of  the  splenic  vein  which  lies  in  the  patic^ieaJ  b 
dilated  and  filled  with  a  ^misolid.  grayish  mass,  which  has  the  same  appeamncv  as  tW 

*  This  case  was  not  giv  en  in  the  list  of  my  cas€S,  since  I  ran  across  U  at  an  AUt4)|MQr 

during  the  writing  of  this  dissertation. 
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it  ^vwtlis  ill  tht*  stoiiiach,  and  whiM\\  yii(l<?r  tlie  niicroscwpe,  i.s  a  medullary 
OWcinomzL.  Tbis  Ihroinbyji  extends  1  cm,  into  llie  portal  vein.  The  lower  part  of  the 
portal  stem  and  its  tribiitaries  from  the  mesent«?ry  contains  liquid  blood;  tlieir  walls  are 
DormaK  The  upper  part  of  the  port^il  stem  in  thf*  bibim  of  the  liver  is  comprciis<?d  by  a 
Enaas  of  carcinomiitous  tumors,  and  the  Imocu  of  Hie  vein  is  obliterateil  (or  a  distance  of 
9.  cm.  »t  thb*  point,  due  Uf  the  fart  that  the  intirna*  being  eomjiressefl  by  the  tumors,  has 
Ifrcjwn  togrtber.  In  the  midrlle  f»f  the  obliterated  portion  the  vessel-wall  is  indisUnj^nsb- 
ahle  from  the  lumor  mass.  In  the  portal  branches  at  the  Ijver  t-s  a  alight  amoimt  of  bcpiid 
blood*  but  no  tbromibi  or  rancerous  masses.  The  liver  is  of  normal  form  and  shape.  On 
iU  surface  occur  scattered  white,  semisolid,  pinbead-sixed  nodules  (eareinomatous)  that 
e3ftcndl  di»wn  into  the  liver  fjareiiehymu,  Thi?i  conlains  a  medium  amount  of^blood,  is 
slightly  icteric,  but  otiierwise  normal,  and  is  free  from  metastasis.  There  art^  ufi  met-as- 
tatic  growths  in  the  re>it  of  the  organs. 


^  There  is  hardly  any  doul>t  tfiat  this  obhleratkm  of  the  portal  vein 
was  present  before  the  malignant  cells  liroke  into  the  splenic  vein,  and 
hence  prevented  the  formation  of  metastasis  in  tlie  liver,  for  if  the 
p<3rtal  had  l>een  jjatent  at  that  time  the  liver  would*  in  this  ciise,  as  in 
the  others  already  mentioned,  ha%'e  been  the  seat  of  cancerous  growiihs, 
which  in  such  cases  very  often  are  of  considerable  size. 

Through  the  portal  capillaries  the  liver  prevents  the  further  advance- 
ment of  the  tymor-cells,  and  nearly  always  forms  an  insurnioun table 
barrier,  preventing  the  cells  from  entering  the  greater  circulation,  and 
the  metastasis  in  organs  sujjplied  l>y  this  part  of  the  blood.  The  liver 
capillaries  form,  as  it  were,  a  filler,  which  holds  back  tlie  malignant  cells 
from  the  thrombi,  and  for  this  reason  no  tie  of  my  cases  shows  secondary 
growths  in  the  lungs. 

This  fact  strongly  supports  the  theory,  which  tiow  is  more  and  more 

coming  to  the  front,  that  secondary  cancerous  involvement  of  organs  is 

produced  by  malignant  cells  alone,  and  not  by  substances  in  solution, 

for  if  soluble  substances  could  produce  metastasis,  these  could  readily 

pass  the  portal  capillaries  and  l>e  carried  to  organs  snpptied  by  the 

i^ater  circulation.     Furthermore,  one  cannot  conceive  of  a  belter  op- 

Iwrt unity  for  infective  substances  in  solution  to  enter  the  blmxl -stream 

Ih&n  the  one  given  when  the  blood-stream  continually  washes  over  a 

.voung,   soft,   fresh  tumor-mass   prolrtuling   into   the   veins.     For  this 

fv^son  the  cells  torn  loose  from  the  malignant  tumor  must  possess  the 

3^/>ility  to  produce  secondary  growths,  and  these  cells  are»  as  a  rule,  too 

/af-^e  to  pass  the  liver  capillaries,  but  even  if  they  were  as  small  as  the 

Vi^ite  blood-corpuscles,  they  must  be  too  firm  to  undergo  the  changes  of 

^m^TR  which    facilitate  the  passage  of    the  former  through  the  smaller 

>I^zx)d-capi  1  larie^. 

In  one  single  instance  (Case  XXVIII)  I  found,  to  Ijc  sure,  columnar 
e^llsin  the  blo4>tl  of  the  he|jatic  vein,  but  I  dare  not  pjlace  much  weight 
"^  this  observation,  since  Viotli  the  lungs  and  the  rest  of  the  organs  sup- 
^■^^^J  by  the  greater  circulation  were  free  from  metastatic  growths.  That 
*ifc-a«ill  columnar  cells  singly  might  pass  through  the  capillaries  when  they 
^^'^  tHJiitinually  floating  in  the  WrKHl-stream  is  not  inconceivable.  But, 
^^  fcas  been  mentioned,  the  absence  of  meta.sta>»is  speaks  strotigly  against 
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this;  besides,  it  is  quite  possible  that  a  few  eohininar  cells  might  get 
into  the  blood  when  it  is  removed,  even  though  one  is  ever  so  careful 
since  all  the  surroundings,  botli  smaller  and  larger  branches  of  the  he- 
patic vein  after  removal  and  cross -sect  ioas  of  the  organs,  are  covert 
with  columnar  cells  by  the  thousands. 

The  foregoing  cases  furthermore  show  that  there  is  no  special  differ- 
ence between  medulhiry  carcinoma  and  ^^cylindcr-cancroid/'  so  far  as 
their  ability  to  penetrate  into  and  extend  along  the  lumen  of  the  vesseU 
goes.  In  Cases  XXV  and  XXVIII  the  struct  ore  was  "cylinder-cancroid" 
and  oiLxed,  In  Case  XXVI  and  XXVII  the  primary  tumor  was  a  mixed 
form  of  ** cylinder-cancroid,**  while  the  carcinoma  in  the  vein  WBSy  as 
one  would  expect,  of  the  same  structure  as  that  of  the  secondary  growth 
from  wliich  it  originated,  namely,  medullary  carcinoma.  In  Case  XXR' 
both  the  primarj^  tumor  and  the  malignant  thrombi  were  medullary 
carcinomata.  Hence  it  is  plain  that  the  medullarj^  carcinoma,  notorious 
for  its  ability  to  get  into  the  veins,  is  not  any  more  malignant  than  is  the 
**  cylinder-cancroid"  and  the  mixed  types. 


The  Extensiox  of  Cancer  Through  the  Lymph-vessels,  Thoracic 
Duct,  and  the  Connective  Tissue  of  the  Liver 

(A)  The  Lpmph-vtsseh. —Ji  is  well  knowTi  that  the  lymphatic  glands 
are  the  most  frequent  sites  of  secondare'  malignant  gTowi:hs.  It  is, 
therefore,  natural  that  attention  early  was  directed  to  the  lymphstic 
vessels  as  the  channels  through  which  cancer  spreads  from  the  primary 
growth  into  the  surrounding  and  into  other  organs.  On  organs  covered 
with  serous  surfaces  it  is  easy  to  observe  the  lymph -vessels,  which  con- 
tain a  cloudy  fluid.  For  this  reason  it  is  in  organs  like  the  lungs  or  those 
of  the  peritoneal  cavity  that  cancer  masses  have  been  most  frequently 
observed  in  the  lymph-vessels, 

Antlral*  was  one  of  the  first  to  observe  that  lymph-vessels  coming 
from  ulcerated  carcinoma  of  the  stomach  contained  purulent  masses. 
Cruveilhiert  gives  a  picture  of  an  alveolar  carcinoma  in  the  pyloric  end, 
the  peritoneal  surface  of  which  was  covered  with  pinhead-sized  granula- 
tions, and  some  of  these  were  arranged  in  a  regular  fashion,  so  that  the 
figures  corresponded  to  the  lymph- vessels.  He  did  not  believe  that  the 
cancer  in  these  vessels  had  come  from  without,  but  thought  it  had  orig- 
inated inside.  In  these,  as  in  other  C4ises»  the  content  of  the  hnnph- 
vessel  was  not  examined  microscopically,  and  hence  it  might  have  been 
simply  a  stagnation  of  the  lymph,  due  to  clogged-up  lymph-glands  beJow. 

Later  observers  have  not  supported  the  views  held  by  the  older 
writei^  regarding  cancer  of  the  lym|>h-glands.  Lebert  J  found  cancer 
juice  in  the  lymph- vessels  on  the  surfaces  of  the  lungs,  the  liver,  and  the 
mesenter>\     Rokltansky  §  states  that  the  lymph -vessels  often  eoniam 


•  R.  Prus:  Loc.  ciL,  p.  53. 
t  Loe.  cii.,  p.  Id. 


t  Anal.  Pathol.,  Livr.  10,  PI.  3,  Fig.  «.  p.  4. 
§  Hanijburh  dfr  pathoL  Aaut.«  voK  ii,  p.  387, 
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cancerous  masses  from  lymph-glands  undergoing  malignant  degenera- 
tion; that  this,  as  a  rule,  has  the  structure  of  medullary  carcinomata, 
but  might  also  be  epidermal  cancer.  In  such  cases  he  has  seen,  on  the 
inside  of  the  lymph- vessels,  "papillare  Bindegewebeswucherungen,'* 
which  he  thinks  serve  the  purpose  of  stroma  for  the  cancer-cells  in  this 
place.  Klinger*  found  injected  lymph-vessels  on  the  surface  of  the 
liver  in  a  case  of  carcinoma  of  this  organ,  and  also  on  the  surface  of  the 
stomach  in  an  instance  of  cancer  of  the  pylorus.  The  lymph-vessels 
appeared  on  the  involved  organ  as  a  network,  holding  dilated  spaces 
which  were  filled  by  carcinomatous  tissue.  He  thinks  that  metastasis, 
as  a  rule,  is  due  to  extension  through  the  lymph- vessels.  Broca  f  gives 
a  picture  of  a  dilated  lymph-gland  filled  with  malignant  cells  from  a 
carcinomatous  axillary  lymph-gland.  He  believes  that  the  malignant 
cells  destroy  the  walls  of  the  lymph-vessel,  and  from  this  point  extend 
out  into  the  surrounding  tissue  of  the  gland.  Virchow  J  states  that  it  is 
not  unusual  to  find  the  lymph-vessels  to  a  great  extent  filled  with  can- 
cerous masses,  both  in  "carcinoma  and  cancroid,"  and  also  in  other 
forms  of  tumors,  for  instance,  chondromata.  In  such  cases  the  original 
tumor  sends  branches,  as  it  were,  out  into  the  lymph-vessels,  the  walls 
of  which  eventually  burst,  so  that  the  malignant  cells  enter  the  sur- 
rounding tissue.  As  an  example  of  the  latter  condition  he  mentions  a 
case  of  "cancroid"  in  the  uterus  where  the  lymph-vessels  in  the  peri- 
toneum and  in  the  lungs,  in  the  region  of  the  degenerated  bronchial 
glands,  contained  cancer  plugs  which  in  a  few  places  had  left  the  lumen 
of  the  vessels  and  were  found  in  the  peritoneal  cavity  and  in  the  bronchi 
as  free,  worm-shaped  masses  made  up  of  malignant  cells.  He  concludes 
that  cancer  may  extend  through  the  lymph-vessels  in  two  ways,  viz.,  by 
cells  loosened  from  the  end  of  the  tumor  masses  which  grow  into  the 
lymph-vessels,  being  carried  in  the  lymph-stream  to  the  nearest  lymph- 
glands;  or  the  malignant  masses  might  spread  to  the  body  cavities, 
where  the  lymph-vessels  empty  by  masses  of  malignant  cells  breaking 
through  the  mouths  of  the  vessels  and  emptying  into  the  cavities.  But, 
on  the  whole,  he  thinks  cancer  rarely  extends  through  the  lymph- vessels 
under  any  circumstances,  since  there  often  occur  patent  lymph-vessels 
containing  only  fluid  between  the  primary  tumor  and  the  degenerated 
lymph-glands.  FSrster  §  states  that  at  times  lymph- vessels  from  soft 
degenerated  carcinomata  are  filled  with  cancer  juice.  He  believes  that 
this  has  entered  through  the  open  mouths  of  eroded  lymph-vessels  in  the 
same  fashion  as  does  the  lymph.  He  also  holds  that  the  malignant  cells 
simply  play  a  passive  rdle  in  entering  the  lymph-vessels.  But  Virchow 
thinks  that  the  malignant  cells  might  grow  into  them. 

Very  recently  attempts  have  been  made  to  show  that  the  lymph- 
spaces  and  lymph- vessels  in  the  tissues  of  the  organs  take  a  considerable 
part  in  the  local  extension  of  cancer  by  groups  of  cells  growing  into  the 

•  "  Bericht  Uber  einige  Leberkrankheiten/'  Virchow's  Arch.,  1857,  vol.  xii,  p.  538. 
t  Loe,  cii,y  p.  270.  %  Oncologic,  Heft  1,  p.  52. 

§  Handbuch  der  patholog.  Anat.,  vol.  ii,  p.  800. 
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lyniph-spafTs,  and  then  spreading  through  them,  Ranvier*  saw  epithe- 
lial cell  nias.ses  in  the  alveoli  whieh  were  in  direct  coiinection  witli  the 
lynii>h-space.s  in  a  ra.se  oF  rareinonia  of  the  mainriiary  glands.  These 
were  in  tlie  surronodiiig  ^ramdation  tissue,  and  lie  has  seen  such  spaecs 
empty  into  a  lymph-vessel  lined  with  efjitheliiim.  Furthermore,  he 
observed  that  by  inserting  a  Pravaz  syringe  into  the  tumor  mass,  he 
eould  fill  the  lymph-vessels  leatling  from  it  by  a  €*olored  tluid  (a  solution 
of  Berlin  blue  and  glycerin).  If  this  eondition  occurs,  a^  a  rule,  during: 
the  growth  of  a  cancerous  tumor,  it  is  ea,sy  to  exjilain  metastasis  to  the 
lymph-glands  by  assuming  that  the  malignant  cells  enter  the  lymph- 
vessels  from  the  lymph-spaces  and  are  washed  by  the  lymph  into  the 
surrounding  ghinds.  Investigations  of  the  Ranvier  t>^e  are,  however, 
possible  only  in  relatively  fresh  tumors^  and  for  Ibis  reason  I  failed  to 
demonstrate  it  by  his  method  in  cases  of  cancer  of  the  stomach. 

Kostert  goes  a  step  further  with  regard  to  the  part  played  by  the 
lymph- vessels  in  the  spread  of  cancer,  and  claims  to  have  found  thai 
cancer  may  develop  inside  of  the  lymjih -vessels  themselves  by  prolifera- 
tion of  the  epithelial  lining.  He  gives  two  cases — an  epulis  and  a  tumor 
in  the  orI>it — in  wfiich  malignant  masses  of  cells  occurred  in  the  form  of  a 
network*  thus  simulating  the  lymjdi- vessels.  The  threads  of  the  net 
consisted  of  epilhelial  cells,  and  in  the  center  of  the  strings  he  observed  a 
finely  granular  coagulum  which  he  thought  wa.s  coagulated  lymph, 

I  have  ne\'er  seen  anything  similar  to  this  in  my  cases  of  carcinoma  of 
the  stomach. 

In  the  cases  I  have  investigated  of  cancer  of  the  stomach  malignant 
cells  were  not  very  frequent  in  the  lymph -vessels.  I  found  only  three 
instances  whert*  the  serous  surface  outside  of  the  tumor  mass  containe<l 
a  whitish,  injected  network  of  shghtly  dilated  lymph-vessels*  This  net- 
work consisted  partly  of  perivascular  spaces  forming  a  whitish,  slightly 
uneven  border  around  or  alongsi<k*  i»f  the  smaller  lymj>h- vessels,  and 
jiartly  of  I  he  lymph-vessels  themselves,  which  formed  a  small-nie,she*l 
right-angular  network  between  the  vessels.  The  first  case  was  a 
mixed  tumor,  partly  ** cylinder-cancroid'*  and  partly  carcinoiiui. 
It  formed  a  girdling  ulcer  extending  almost  around  the  pyloric  end,  the 
serous  surface  of  which  contained  whitish,  injected  lymph- vessels  holding 
columnar  cells.  These  were  partly  well  developed  and  of  the  usual  form, 
with  sharply  cut-off  ends,  and  [Jartly  cuboid  cells,  and  finally  a  number 
of  irregular  cells.  All  three  forms  had  a  large  oval,  distinctly  outline^l 
nucleus,  hence  were  of  ej>ithelial  character  and  were  not  lymjib -cells. 
The  second  case  was  an  instance  of  cancerous  extension  into  the  nerves 
(Ciise  XXXL  to  Ix*  described  later).  This^  too,  was  a  mixefl  tumor, 
forming  an  ulcer  on  the  lesser  curvature,  and  on  its  serous  surface  the 
lymjjb-vessels  wx^n?  filled  with  a  rather  solid  mass»  consisting  of  round  or 
angular  polymorplious  cells  with  large  nuclei.  The  third  case  (from 
which  the  picture  is  taken)  was  a  nuHlullary  carcinoma  in  the  pyloric 

•  "Etudcdu  Cnrv\n*>mv  n  Valde  d<*  rinipregaatkm  d'lirgrnl/*  An-h,  t\v  pKysiol.  oorOi. 
et  |w*thol.,  18fi8.  vol  I,  |i.  mn. 

t  "t'aiicniitl  init  li.vulificr  Degenemlioii, ' *  Virchuw^ii  Artii.,  1807,  vol.  xl,  p,  468, 
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end,  whk-h  is  to  }>e  descTibed  later  as  Case  XXIX.  Jo  tin's  the  lym|)}i- 
vesseLs  contained  a  mixture  of  lymph-cells  an<i  larger  roimd  epithelial 
eells  with  large  nuclei. 

I  found  cauee rolls  cells  in  the  lymph- vessels  only  once  on  a  serous 
surface  outside  of  the  tumor  mass.  This  was  also  in  Case  XXIX,  in 
which  the  somewhat  edematous  infiltrated  submucosa  of  the  dumienum 
contained  visible  yellowish- white  branched  strings  under  a  su|ierficial 
cancerous  infiltration  of  the  mucosa.  They  were  Blled  with  a  mixture 
of  iymph-cells  and  epithelial  cancer-cells»  A  similar  case  is  reported  by 
Waldeyer*  from  Vys.  In  a  case  of  cancer  of  the  pylorus  he  observed 
that  chylous  vessels  in  the  villi  of  the  surrounding  parts  of  the  duodenum 
were  packed  with  epithelial  cells.  From  the  base  of  the  crowded  villi 
there  extended  through  tlie  mucosa^  Hubmucosa,  and  into  tlie  muscularis 
numerous  **Strassen"  of  epithelial  cells.  These  formed  figures  which 
were  very  similar  to  the  course  followed  hy  the  lymph -vessels  in  the 
intestinal  walls. 

In  these  two  ca-ses  of  cancer-cells  in  the  lymph-vessels  I  failed  to  find 
their  walls  changed  in  any  way.  As  far  as  these  cases  go,  I  am  inclined 
to  believe*  with  V  ire  how  and  Cornil,  that  cancer-cells  from  the  tumor 
grow  into  the  lymph- vessels,  and,  as  Forster  thinks,  are  carried  further 
by  the  aid  of  the  lymph-stream. 

An  actual  growth  of  the  cancerous  tissue  into  the  lymph- vessels, 
similar  to  that  taking  place  in  the  veins,  which  may  contain  cancer 

iue  with  stroma  and  vessels,  ha.s  never  been  oliserveti.     The  lymph- 

ls»  therefore,  play    a  more  passive  role   than  do  the  veins.     The 

lymph- vessels  are  rarely  filled  with  tumor-cells,  bul  one  must  assume 

that  cells  are  carried  in  small  numbers,  by  the  vessels,  into  the  glands, 

{B)  Thoracic  Z>Mr<.— Although  the  thoracic  duct  contains  the  lymph 
from  the  larger  cavities,  the  organs  of  which  are  so  frequently  the  seat 
of  carcinoma,  and  although  carcinoma  attacks  the  individual  groups  of 
lymph -glands  in  order  from  the  peri|>tiery  toward  the  duct,  it  is  very 
rare  that  this  l>ecomes  involved  by  cancer-cells  or  plays  any  rOle  in  the 
further  extension  of  it.     This  tR^comes  all  the  more  strange  when  one 

I  recalls  that  the  retroj)eritoneal  lymph-glands,  both  in  cancer  of  the 
stomach  and  in  that  of  the  other  abdominal  organs  Ix^low  it,  often  l>e- 
come  the  seat  of  large  secondary  tumors  in  the  very  neigh l>orhood  of  the 
icifitema  chyli. 
^  From  the  scant  information  I  have  gathered  from  the  literature  1 
wish  to  give  the  following: 
Andralf  found  the  thoracic  duct  dilated  in  a  woman  with  cancer  of 
the  uterus.  It  was  thickened  and  contained  a  purulent  liquid.  The 
lymph-vessels  between  the  inguinal  glands  were  also  dilated,  and  con- 
tained lymph  and  whitish  masses  which  could  reailily  be  expressed  from 
the  open  vessels.  In  the  lumen  of  the  thoracic  duct  occurred  numerous 
round,  grayish-white,  and  irregular  masses,  which  were  not  adherent  to 
the  wall.    It  is  not  without  reason  to  doubt,  as  Walshe}  does,  that  the 

•  Virohow's  Arch.,  1868,  vol.  xli,  p,  .jOJ.  f  Anat.  Palhol,  vol.  si,  p.  445, 

j  Walahe:  Loc.  cit.,  p,  375. 
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cancer  of  the  uteruis  in  this  case  had  passed  through  the  retroperitonejil 
glands  and  into  the  thoracic  duct*  partly  for  the  reason  that  microscopic 
investigation  did  not  definitely  describe  what  the  white  masses  in  tlie 
duct  were,  and  partly  because  these  masses  were  Dot  in  any  connection 
witli  the  walL 

Cniveilhicr*  states  that  he  has  found  cancer  juice  in  the  thoracic 
duct  once, 

Dittrich  t  reports  a  dependable  case  of  this  type.  In  a  woman  fiflv 
years  old  with  cancer  of  the  stomach  and  the  Uver  he  found  that  the 
thoracic  duct  at  its  origin  consisted  of  several  firm,  infiltrated  strings 
filled  witli  cancerous  masses.  Farther  up  in  the  posterior  mediastinujji 
a  portion  of  the  duct  3  cm.  in  length  was  dilated  to  the  thickness  of  a 
finger  and  filled  with  cancerous  masses.  Virchow  I  has  never  seen  any- 
thing  similar*  hut  states  that  Buez,§  in  the  lymph  of  the  thoracic  duct, 
found  elements  which  were  very  similar  to  cancer-ccUs. 

Because  of  the  scanty  observations, ||  the  following  case  is  of  peculiar 
interest,  in  that  it  is  the  only  one  on  record  in  wliich  malignant  degenera- 
tion of  the  thoracic  duct  has  been  demonstrated  beyond  doubt: 

Case  XXIX. — Medullary  carcinoma  trith  large  round-celh:  flat  uleeraied  tumors  on  lk$ 
antcrwr  uall  of  ihv  pi/ioric  tnd.  Injtcti'd  lymph-vt-^seU  on  the  scroiut  surface  of  the  ittomatk 
and  in  tht  submucoaa  of  the  upper  }Htrt  of  the  duodenum.  Medullary  carcinoma  of  the  ym* 
toncumt  both  pleura  {ihv  pari  covvring  thediaphrfigm),  and  of  the  lower  turf  act  of  ike  left  iui^. 
Carcinoma  vf  all  (ymph-glamh  from  the  Fallopian  Hganu'titH  up  into  tite  left  xupracUitiaJar 
foua^  and  of  the  glundu  in  the  hepatic  hilum  as  well  aa  of  thone  of  the  mesetitcr^,  Multiptf 
tumorjf  in  the  frff  pmajs  mumU.  Carcinomaious  infiltraiion  of  the  hilum  of  ioth  Wn/yi. 
around  the  gall-bladdtr  and  gaU-iratts,  and  along  the  branches  of  the  portal  vein,  leterui. 
Multiple  tumors  in  the  liver.  The  walU  of  the  inftrrior  vnm  caea  and  the  thoracic  dud  brokm 
doivn  by  maiifjnant  relh,  the  Iftmitm  acel tided  by  cuncerouif  maifiteit,  and  multiple  tumorf  ia 
the  walU.  Malignant  thrombo^n^t  of  the  left  innominate,  the  .tubclavian,  and  the  left  eommof* 
jugular  rein  a. 

P,  Haiis*m,  age  fifly-foiir,  laborer.     Aiiiupsy,  t-Wfuty^four  hotirs  iifter  death.    Tin* 
body  tliaL  *>f  a  strungly  built,  but  markedly  eniftciiiti^il  man^  103  cui.  in  length;  thcikiu 
iitid  the  sdeni  not  icU*ric;  rigor  mortis  present.    The  ptTicarrliiil  cavity  contains  a  sb'jflrl 
D  mtiunt  of  a  yeMow,  sertius  fliiiib     The  heart  is  small,  tlie  mytx'ardium  somewhat  soft  tn<i 
granular;    the  croiis-strialionij  are  visible.     The  rigbl  ventricle  b  a  trifle  enlargcdt  wmi 
fomis  as  much  of  tlie  apex  -aa  does  the  left-     Both  \entrieles  eotitAtn  many  colofJe** 
eoagula.     The  endocurdivnn  and  tlie  valves  Qoruifd,     The  right  pleural  cavities  eoutAin 
about  5CM)  e.v.  of  a  yellowish,  thin,  serou^i  fluid.  On  the  riiaphpagmatic  pleura,  at  the  cfiitrA\ 
tendon,  i^  a  single  henip*ct?d-sizerl,  Hat,  firm  ihjkIuIc.     The  vi^eenil  pleura  is  imchan^™' 
With  t!ie  exception  of  a  slight  amount  of  edema  in  the  lower  lolje,  the  parenchyma  cl  t*** 
lung  is  normal.    The  left  pleural  eavity  eontaimi  about  1500  vx\  of  a  fluid  MmiUr  to  tiw* 
in  the  right.     The  diaphragmntic  pleura,  especially  Irehiiid  the  central  teudon,  coot^**|^J 
firm  white  nodulc^s  varying  in  size  fnun  a  henipseed  to  that  of  a  pva.     They  are  locaitr*^ 
the  thick,  injected,  and  rliffusely  inhllrated  .serosal.     On  the  eorre?^pomling  part  uf  the 
surface  of  the  lung,  or  the  middle  of  the  diaphriigmatie  .surface  of  tlie  lower  h:>be,  are 

♦  Anat.  rathol.,  Uvr.  27,  VI  ^,  p.  ^. 

t  Het^ionsberiehi,  Prag.  ^'ie^teliahresschr.,   1845-47.  |  OnkoKigie,  p. 

I  Du  cancer  et  de  sa  eurubilite,  Paris,  1860,  p.  59,  PL  3,  Fig.  L 

II  Brinton  (toe.  (it.,  p.  451 )  states  tliat  he  hus  olj.s**rved  cancer  of  the  thoracic  duct  i 
oiice  in  carcinoma  of  the  stouiacli. 
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ree  pea-sized  spots,  which  are  firm,  whitish-gray,  between  1  and  2  mm.  in  thickness, 
^tly  prominent,  and  surrounded  by  a  markedly  injected  network  of  vessels.  The 
oachial  glands  are  normal.  The  greater  part  of  the  left  innominate,  the  left  common 
gular  as  far  up  as  the  level  of  the  thyroid  cartilage,  the  subclavian  and  the  axillary  veins, 
e  filled  ^-ith  firm,  white,  malignant  thrombi,  from  the  ends  of  which  extend  fresh  red 
irombi  for  some  distance  out  into  the  vein.  The  thrombus  in  the  innominate  vein 
itends  only  as  far  as  the  end  of  the  malignant  mass.  The  peritoneal  cavity  contains  a 
jer  of  serous  fluid.  The  omentum  is  retracted  toward  the  transverse  colon,  yet  it  still 
adies  the  s>'mphysis.  The  larger  omentum  is  free  from  tumors,  but  contains  a  few  radiat- 
g  spots  which  form  centers  of  retraction.  On  the  parietal  peritoneum  are  a  few  flat, 
myish  nodules,  A'arying  in  size  from  a  millet-seed  to  a  hempseed,  most  numerous  in  the 
ue  pelvis,  especially  in  the  pouch  of  Douglas,  where  also  occur  deposits  of  fibrin. 

On  the  intestine  and  the  mesenter>'  occur  a  few  miliary  nodules.  The  liver  extends 
cm.  below  the  costal  arch,  and  its  left  lobe  extends  into  the  cardiac  fossa,  because  it  is 
•reed  forward  by  a  nodular  tumor  lying  behind  and  below  it.  This  tumor  is  9  cm.  in 
idth,  7  cm.  high,  and  is  flattened  where  it  is  in  contact  with  the  liver.  It  is  located  in  the 
^'loric  end  of  the  stomach,  and  is  pushed  forward  by  the  mesentery,  which  is  3  to  4 
n.  in  thickness.  The  mesocolon  is  covered  with  large,  flat,  rosette-shaped,  cancerous 
•owths.  The  descending  colon  is  slightly  narrowed,  because  of  the  extreme  retraction 
'  the  mesentery  at  this  point.  The  stomach  is  full,  !24  cm.  in  length,  and  S}^  cm.  in 
idth.  Near  the  lesser  cur\*ature  is  an  injected,  whitish  network  of  lymph-vesseb  on  the 
•reus  surface,  extending  partly  along  and  partly  between  the  vessels.  The  pyloric  end  is 
ansformed  into  a  nodular  tumor,  the  individual  nodes  of  which  are  located  partly  on  the 
omach  and  partly  on  the  neighboring  portions  of  the  greater  and  lesser  omentum.  In 
le  hilum  of  the  liver  occurs  a  mass  of  partly  adherent  nodules.  >Mien  the  stomach  is 
ilit  open,  the  pyloric  end  is  found  to  be  narrower  than  normal,  yet  its  lumen  readily 
imits  one  finger.  At  this  place  occurs  a  flat,  rosette-shaped  tumor,  7  cm.  in  diameter, 
tuated  on  the  anterior  and  lower  wall,  reaching  partly  around  the  pylorus,  leaving  a 
>ace  i  cm.  in  width  at  the  lesser  cur\*ature  free  from  infiltration.  The  tumor  is  flat, 
ither  soft,  whitish-gray,  and  has  an  ulcerated  surface.  A  large  amount  of  whitish-gray 
lice  exudes  from  the  cut  surface.  The  muscularis  is  3  to  4  mm.  in  thickness  and  is  pene- 
■ated  by  white  trabecuUe. 

The  tumor  above  the  muscular  coat  measures  4  to  5  mm.  in  thickness;  its  edges  are 
ot  markedly  infiltrated,  and  its  cut  surface  is  uniformly  yellowish-gray  in  color.  The  ul- 
•r  is  rosette-shaped.  Surrounding  it  in  the  mucosa  are  several  movable  nodules,  var>'ing 
I  size  from  a  hempseed  to  that  of  a  pea.  There  are  also  portions  of  the  mucosa  1  cm.  in 
iameter,  which  are  whitish-gray,  thickened,  and  infiltrated,  yet  they  are  movable  on  the 
luscularis  below.  These  changes  are  present  in  a  bonier  3  to  4  cm.  in  width,  which  partly 
irrounds  the  tumor,  the  continuity  being  broken  to  the  right  as  well  as  to  the  left,  and  it 
rcurs  as  two  separate  parts,  one  portion  lying  on  the  anterior  surface  of  the  stomach  and 
oe  on  the  posterior.  They  correspond  to  the  places  on  the  stomach  where  the  lymph- 
esseU  in  the  serosa  are  infiltrated  by  the  white  masses.  The  mucosa  c»f  the  fundus  is 
jft;  it  is  injected  toward  the  pylorus,  slightly  grayish,  and  n on- transparent,  but  not  dis- 
inctly  thickened.  The  stomach  contains  500  c.c.  of  a  dark-gray,  turbid  fluid,  mixed 
rith  portions  of  the  food.  The  stomach  holds  iOOO  c.c.  The  ulcerated  tumor  in  the 
lyloric  end  reaches  to  within  3  cm.  of  the  pyloric  sphincter,  but  the  portion  of  the  organ 
ying  between  the  tumor  and  the  pylorus  contains  a  few  s^^attered  .*4pots  of  malignant  in- 
iltration.  The  sphincter  and  the  adjoining  l^o  cm.  of  the  durjdenum  are  thick,  infil- 
:rated,  and  whitish-gray  in  color.  The  mucixsa  forms  a  thick,  jMift,  whitish-gray  ma.«u, 
3  to  5  mm.  in  thickness.  It  is  movable  on  the  musr-ularis,  which  is  also  hyi>ertrophied  .ho 
that  it  measures  «  mm.  in  thickness.  It  d«ies  not  conUin  any  white  traljecula?,  but  in 
:?ross-section  it  is  edematous  an<l  penetrated  by  grayish-white,  branched  trabecular,  which 
are  the  lymph-vessels  occludeti  by  malignant  cells.     In  the  liver  are  numerous  soft,  whit- 
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ish'gmy  nodules.  var>ntig  in  size  from  a  pen  to  lliat  of  a  walnut.     They  have  an  umbiti-  j 

cated  cpiiter,  anfl  a  ycUow-gmy,  cut  surface  from  which  large  yellowish  plugs 
presse*!.  Furtliermon.%  a  cut  section  uf  the  liver  reveals  nunncrous  miliary  nodules,  often 
collected  into  groups,  and  a  can'-iTous  jnfiltralinTi  along  the  larger  branches  of  the  portil 
vein  aad  the  hepatie  artery.  The  lower  part  ot  the  posterior  portion  of  the  gaJUbUdder, 
the  ductus  clioledochus  and  tlie  ductus  cysticus,  are  infillrated  with  malignant  cell*  tn 
such  an  extent  as  to  make  the  pai>si*ge  of  the  bile  iiiip<jssihle,  since  Uie  wall  i^  stiff,  nhitish* 
gray*  and  2  to  4  mm,  in  thickness. 

The  mesenteric  glands  are  enlarged  to  about  the  size  of  walnuts.  All  the  retropiT 
toneal  gland.«i  are  markedly  infiltrated.  The  glands  along  the  external  and  internal  Oia 
arteries  are  infiltrated  all  the  way  down  into  the  groins.  The  k'ft  psoas  contains  nu 
nodules,  varying  in  size  from  thai  of  a  millet-seed  to  that  of  a  pea.  These  are  t 
throughout  the  musculur  substance  and  in  the  snrnumiling  connective  ti^ssue.  In  the 
capsule  of  the  kidneys  are  found  similar  nodules.  The  hilum  of  each  kidney  ecmtains 
diffu*^  cancerous  masse^ft,  and  in  the  f>arenehyma  of  the  kidney  occur  scattered  noduleii 
large  a^  peas.     The  lirain  is  imchangeth 

The  thorsicic  duet  is  dilateil  throughout  its  entire  course,  and  filled  with  a  reddisil»l 
gray,  purulent  mass,  whic  h  consists  of  granular  detritus,  fat-droplets,  and  round  or  angular 
cells  of  varying  size,  many  of  which  contain  nuclei  8  micm  in  diameter.  The  location  ol 
the  valves  can  be  determined  distinctly  by  nodules  occurring  at  these  points.  At  iti 
lower  end.  where  the  thoracic  duct  goes  over  into  the  ei sterna  chyli,  its  diameter  is  0.5 
to  1  cm.,  und  it  is  surrounded  by  a  mass  of  cancerous  lymph-glands.  Here  is  found*  on  the 
inside  of  the  duet,  a  tumor  mass  which  has  grown  through  the  wall.  SmatI,  soft  tumor 
masses  also  occur  on  the  neighboring  valves.  Further  up,  at  the  arch  of  the  aorta,  the 
duct  is  also  surroundeil  by  a  mass  of  infiltrated  lymph -gl»nds  which  is  10  cm.  in  length  and 
4  cm.  in  width.  The  duet  becxunes  more  niKlnlar.  anti  rs  more  dilattni  as  it  reaches  the 
point  where  it  empties  into  the  left  subclavian  vein  and  where  the  dilated  right  l\Tiipbjitic 
trunk  empties  into  it.  This  cfmies  through  a  gpcuip  of  malignant  lymph-glands  as  Urge  itj 
a  walnut,  and  lie  between  the  left  subclavian  vein,  which  is  dilated  and  has  nodulnr  wsll^^ 
itnd  the  left  common  jugular, 

Cros.s-section  <jf  all  these  vessels  at  this  point  reveals  the  following;  The  thoraric  duct  j 
is  filled  with  the  purulent  mass  alrc^ady  described,     On  its  wall  are  a  few  white  cancerous  ] 
tumors  varying  in  size  from  a  pinhea<l  to  that  of  a  hempseed.     S<mie  of  them  appear  i 
polypi  in  the  lumen.     A  group  of  larger  no<tules  occurs  at  the  point  where  the  duct  empti«l  J 
into  the  vein,  being  fus'^l  with  the  nudignant  growth  of  the  vein.     The  center  of  this  tumor  ] 
mass  in  the  innominate  vein  and  in  the  sulx-lavian  is  made  up  of  a  p^trtly  discolored  throra* 
bus  running  parallel  to  the  vessel  lumen.     This  indicates  that  the  blood  had  circulated  foi 
a  while  thniugh  the  center  of  the  mass.     The  walls  of  the  veins  are  firmly  adherent  to  the^ 
tumor,  but  they  are  not  infiltratetl  with  malignant  cells.     Consequently,  it  appears  as  if 
the  malignant  cells  from  the  smaller  tumors  in  the  thoracic  duct  grew  into  the  subdaviin 
vein  and  into  the  iant>minate  an*!  then  spread,  first  along  the  walls,  and  bter  on  occluding 
the  ves.Hels  entirely. 

Microncopie  Examination. — ^Thc  mucosa  of  the  edft:^  of  the  ulcer  is  somewhat  thickened, 
but  not  villous.  The  glands  in  the  dee|>er  portion  of  the  muctisa  are  dilated  and  irregular* 
and  at  certain  places  they  are  in  direct  continuation  with  bunches  of  tumor-cells  in  the 
muscularis  mucoste.  The  tumor  in  the  submucfisa  consists  of  a  connect ive-tiasue  struma 
rich  in  small  round-cells,  in  which  are  found  groups  of  alveoli  varying  greatly  in  ske,  and 
filled  w  ith  large  round  or  angular  granular  cells,  from  £4  to  30  mi  cm  in  diameter,  and  having 
oval  nuclei  0  micra  across.  The  nmsculuris  contains  groups  of  similar  cells,  both  in  the 
interstitial  connwtive  tissue  and  in  the  uiuscutar  bundles  themselves. 

The  tumors  in  the  thoracic  duct  have  a  thin  granular  stroma  holding  alvciili  filleif  with 
cells  similar  to  those  in  the  stomach.  The  tumors  in  the  vein  consist  of  a  network  of  can- 
cerous tissue  having  large  meshes,  supported  by  the  intima,  but  the  malignant  cells  do  not 
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enter  the  vc*sel-walL*.  In  tlie  tenter  of  the  litmen  is  a  thrtunlius  t>f  the  usiihI  strurlurc 
The  tumors  in  the  liver  eonsiiil  of  a  network  of  mtMjiillary  cart  inonia  having  large  meshes, 
the  alveoli  uf  which  are  arrtingt'd  in  jg^oiips.  Their  slroirm  is  scant  and  granular  The 
liver-cells  surrouDiling  the  tumors  are  alrophierl.  on  Mcetjunt  of  compn's^ion  by  the  malig;- 
lutnt  cells.  The  portal  vein  ia  free  from  malignant  thrombi,  hut  everywhere  around  it^ 
larger  branches  occur  numerous  ntwliiles,  varjing  in  size  from  a  pinhead  to  a  |K*a,  which 
lie  against  the  vessel- wall  and  can  be  seen  through  the  walls  as  white,  often  s^jincwhat 
elevated,  spots.  These  Ijecome  smaller  and  lose  themselves  among  the  smaller  branches 
uf  the  portaL 

In  cross^section  of  the  small  veins  (which  to  the  naked  eye  were  free  from  malignant 
celb)*  the  walb  arc  seen  to  tie  infiltrated  with  cancertjus  cells.  The  mcmbrana  propria 
of  the  btle-capillaries  is  distinct  and  lined  with  regukr  epithelium.  There  is  a  slight  dila- 
tation of  the  capillaries  in  a  few  pkecs,  but  I  failetl  to  find  any  irregular  growth  of  the 
epithelium.  There  are  no  metastatic  growths  along  the  hepatic  vein.  The  tumors  of 
the  lymph-glands,  in  the  muscles,  and  in  the  kidneys  are  of  similar  structure.  The  in- 
ferior vena  cava  is  surrounded  by  the  infiltrated  retroperitoneal  lymph-glands  which  lie 
close  to  its  wall,  and  at  one  place,  between  the  renal  veins,  b  a  flat  tumor,  1  ^  2  t^ii^- '«  width, 
which  has  broken  through  the  wall  of  the  vena  cava.  The  tumors  are  covered  with  intima, 
and  are  similar  in  structure  to  the  others.  The  wall  of  the  vein  is  infiltrated  with  cancerous 
celb.  The  K*mpb- vessels  on  the  serous  surface  of  the  stomach  and  thos<^  deseriljed  in  the 
duodenum  both  contain  epithelial  cells,  similar  in  form  to  tho9e  in  the  tumor  of  the  stom- 
ach, and  small  round  IjTiiphocylcs  without  nuclei.  These  masses  of  cells  are  easily  ex- 
pressed from  the  lumen  of  the  vessels,  the  walls  of  which  are  sm<M>th  and  apparently  un- 
changed. The  epitiielium  uf  the  intima  was  not  made  visible,  either  by  silver  nitrate  or 
by  chlorid  of  gold. 

^P  Tbere  is  no  doobt  that  the  thoracic  duct  in  thLs  case  was  the  site 
^  of  a  cancerous  growth  which  played  some  role  in  the  spreading  of  the 
malignant  growths  to  the  veins  near  its  mouth.  On  the  other  hand,  it 
seems  as  if  carcinoma  in  this  situation  extends  in  a  fashion  different  from 
that  in  the  veins,  where  a  continuous  mass  of  carcinomatous  cells  is 
everywhere  in  organic  connection  with  the  ve^vsel-wali*;,  even  if  this  is 
not  infiltrated  by  the  malignant  cells.  In  tlie  thoracic  duct,  on  the 
other  hand,  there  was  not  found,  either  here  or  in  the  case  previous  to  it, 
I  so  continuous  a  mass,  but  a  liquid,  purulent  substance  without  stroma, 
^^  In  this  substance  were  malignant  cells  with  large  nuclei,  which  was  not 
^P  slratigc  in  my  case,  because  soft  cancerous  tumors  penetrated  the  lumen, 
W  a  condition  which  has  not  been  mentioned  by  other  writers. 
W  The  vessel-wall  was  infiltrated  with  malignant  cells  in  many  places; 

I        these  originated  from  the  small  tumors  on  the  inside.     Thi.s  infiltration 
'       ^f  the  wall  is,  in  this  case  at  lea^*t,  the  most  noteworthy  thing  seen  in 
extension  of  cancers  through  the  thoracic  duct,  for  the  following  reasons; 
Hlien  the  duct  contains  malignant  cjells,  these  are  carried  by  the 
vTOph-stream  into  the  venous  bkod  in  the  subclavian  vein,  and  from 
~*^  through  the  heart  into  the  Itmgs^  and  these  organs  will  then  be  the 
«rst  places  where  metastatic  growths  occur,  because  there  is  no  likeli- 
^^^*^  of  metastatic  growths  appearing  cither  in  the  left  lymphatic  trunk, 
fU^  surrounding  lymph-glands,  or  in  the  large  veins  at  the  place  where 
I     ^^  <luct  empties.     There  is  verv  little  chance  for  the  cancerou.^  celU  to 
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which  had  produced  icterus.  On  the  liver  surface  were  white,  flat 
nodules  of  various  sizes.  He  does  not  .^tate  what  relation  there  existetJ 
between  the  cancer  nu^sses  and  the  connective  tissue  along  the  portal 
vein  and  that  of  ttic  liver.  These  two  eases  show  that  observers  early 
noted  that  cancer  could  extend  thn>ngh  the  connective  tissue  along  tk 
veins  of  the  liver* 

Like  the  other  case.s,  mine  show^ed  cancerous  infiltration  of  the  ^astro- 
hepatic  and  the  hepiaticoduodenal  HjEjaments  and  of  the  gall-bhidder,  the 
hepatic  as  well  as  the  cystic  ducts,  both  of  which  were  cK-cluded,  The 
cancerous  tissue  wliicli  extended  along  the  capsule  of  Glisson  into  the 
liver  could  be  distinguished  with  the  naked  eye  along  the  larger  branches 
of  t}»e  portal  vein.  When  this  was  slit  open,  a  peculiar  jiicture  pi^ 
sented  itself,  which  1  had  never  seen  or  read  about,  viz.,  numerous  small, 
from  ii  hcnipsecd  to  a  pea  in  size,  flat,  round,  or  irregular  spots,  in  the 
inside  of  the  veins.  These  were  of  whitish-gray  color,  slightly  prominent 
and  covered  by  the  vessel-wall.  They  were  due  to  the  tumors  extemiJ 
to  the  veins  shining  through  their  walls,  the  walls  themselves  Ijeing  free 
from  malignant  cells. 

Tfiis  infiltration  of  the  connective  tissue  about  the  vessels,  partJv' 
of  fully  developed  cancerous  tissue  and  partly  of  simple  inflammatory' 
tissue,  extended  as  far  as  to  the  individual  acini,  or  as  far  as  the  capsule 
of  Glisson  might  be  said  to  reach.  It  was,  therefore,  a  sort  of  an  inter- 
stitial carcinomatous  hepatitis.  At  a  few  places  in  this  mass  iudividtuil 
tumors  appeared,  but  the  infiltration  around  the  smallest  veins  eoultl 
not  be  distinguished  with  the  naked  eye,  and  the  liver  tissue  appeare<l 
to  he  normal  niacroscopically  at  these  points.  It  does  not  seem  a^i  if 
cancerous  inxolvement  of  the  li%Tr  along  this  route  could  be  very  rare. 
In  a  few  isolated  cases  the  bile-passages  are  supposed  to  play  a  r6lein 
the  develoi)ment  of  cancer  in  the  capsule  of  Glisson.  Xaimyn*  noted 
that  the  epithelium  €>f  the  bile-tract  grew  out  as  plugs  or  buds  similar  tn 
those  formed  in  carcinoma  of  the  stomach.  He  <*liserved  this  mode  of 
extension  most  frequently  in  cases  of  primary  cancer  of  the  liver,  but  he 
also  found  it  in  a  few  cases  of  secondary  invoh'ement  of  the  organ.  Yet 
he  lielieves  that  secondary'  cancer,  as  a  rule,  springs  from  nialignaat 
emboh. 

I  have  never  lxx*n  able  to  observe  that  the  epithelium  of  the  bile- 
passages  takes  any  active  part  in  the  develo|Hnent  of  cancer.  In  the 
last- mentioned  case,  where  one  might  expect  that  the  epithelium  had 
undergone  some  changes  Isecause  of  the  clo.se  association  of  the  passage'^ 
with  the  cancer  in  the  connective  tis.sue  outside  of  them,  I  did  find  a  few 
of  the  ducts  dilated,  but  this  was  due  to  the  retention  of  hile  and  therr 
was  absolutely  no  irregular  proliferation  of  the  epithelial  cells. 

{B)  Cancer  in  the  Connedire  Tissue  Around  the  Large  Vesaeh  Running 
Along  the  Spinal  Column, — ('ancer  may  extend  slowly  and  often  di^ 
continuously  in  the  loose  connective  tissue  along  the  aorta,  the  inferior 
vena  cava,  and  even  along  the  branches  of  these,  lu  the  same  manner  as 
it  does  in  the  connecti\'e  tissue  of  the  liver,  as  is  shown  by  the  last  case, 

***Ueber  die  Entwickelung  der  l*fWfkrcb^/*  Arcli.  f,  Aoat.  u.  Physiol.,  1806. 
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this  instamv  cancerous  infillnition  was  prcsfiit  aroiin*!  live  vessels 
in  the  hilum  of  both  kid  tie  vs.  The  small  limit  ifjle  tumors  in  the  kidney 
tissue,  in  the  capsule  of  these  organs,  and  in  the  psoas  muscle*  i*rohably 
Bilso  originated  by  direct  extension  throui^h  the  loose  connective  tissue, 
for  these  growths  cannot  he  explained  by  assuming  them  to  be  metastatic 
Jeposits  from  the  greater  circohition,  since  no  ottier  muscles  or  connec- 
tive tij5sue  in  any  other  jjart  of  tJie  body  were  involved.  If  the  malignant 
cells,  when  extending  in  the  connective  tissue,  always  formed  a  dirt^ctly 
continuous  growth,  this  mode  of  extension  could  readily  be  explained. 
But  this  is  not  always  the  case.  In  this  instance  there  were,  as  men- 
tioned,  multiple  tumors  in  the  capsule  of  the  kidneys  and  in  the  vessels. 
There  is  no  anatomic  explanation  for  this  condition.  It  appears  as  if 
Extension  o!  the  malignant  cells  might  occur  in  one  or  the  other  of  two 
purely  hypothetic  ways:  In  the  first  place,  it  is  possible  that  the  lymph- 
ee!^sels  might  be  the  channels  along  which  the  malignant  cells  traveh  and 
the  question  of  cancer-cells  traveh'ng  against  the  !ymi>ii-stream  comes 
Lip  at  this  point,  since  in  this  case  the  lymph  naturally  jiassed  from  the 
kidneys  toward  the  glands  around  tlie  aorta,  and  from  tlie  psoas  muscle 
to  the  lymph'glands  arouml  tlie  iliac  vessels.  Of  course,  one  could 
overcome  this  difficulty  by  assuming  that  the  lymph-current  was  re- 
^•ersed  because  the  central  glands  were  clogged  up.  For  instance,  if 
tlie  lymph-glands  along  the  aorta  were  obstructed,  the  lymph-stream 
[night  flow  toward  the  inguinal  glands,  or  if  the  iliac  glands  were  clogged, 
the  lyrapli-eurrent  might  pass  through  the  psoas  muscle.  If  the  valves 
in  the  lymph -vessels  would  permit  such  a  change  in  the  lymph -current, 
it  is  conceivable  that  the  malignant  cells  might  extend  in  this  fashion 
and  thus  form  the  metastatic  growths  like  those  in  question. 

In  the  second  place,  extension  of  the  cancer  through  the  eonneetive 

tissue  might  take  place  without  the  aid  of  the  lymph-vessels  by  the 

tnalignant  cells  forcing  their  own  way  through  the  loose  connective  tissue, 

m  the  same  way  as  the  white  blood-eorpuseles.     Ameboid  movements 

of  cancer-cells  have  lieen  observed  very  recently  by  Waldeyer,*  who 

iioteij  that  epithelial  cells  from  a  ret^ently  extirpated  carcinoma  of  the 

^lammary  glands  slowly  changed  their  shapes  for  a  considerable  time 

after  the  extirpation.     lie  examined  the  cells  in  a  drop  of  the  patient's 

o/ootj,  which  was  kept  at  body  temperature.    As  stated,  these  attempts 

^t  explaining  the  extension  of  cancer  in  the  connective  tissue  are  purely 

'J7>otlietic  in  nature.     All  we  know  at  present,  then,  is  that  the  nialig- 

'^t^t  cells  do  extend  in  tlie  loose  connective  tissue,  and  that  their  ad- 

aoce  is  neither  by  direct  growtli  nor  through  extension  by  lilood  or 

^Pb- vessels.     Further  investigations  must  Im?  undertaken  in  order  to 

^^  the  methcxl  of  extension  in  this  tissue  plain. 

•  Virctiovi  s  Art hiv,  tHT^.  veil.  Iv,  p.  83. 


H6  COLLECTED    WOKKS   OF   CHRISTLIN   FENCER,    M.D. 


Cancerous  Involvement  of  Nerves 

The  lancinating  pains  so  c*l  i  a  rat- 1  eristic  of  cancer  suggest  involvemeEl 
of  the  nerv^cis.  That  pain  is  often  absent  or  very  mild,  both  in  cancer  of 
the  stomach  and  in  malignant  growths  of  other  organs,  is  well  known. 
This  niiglit  be  due  to  the  local  rehitions  between  the  tumor  and  the 
nerve.  But  tliere  do  occur  a  number  of  cases  of  cancer  in  the  mammary 
glands  and  the  stomacli  in  which  pain  is  very  pronounced,  and  cannot  he 
controlled  by  narcotics.  The  pain  appears  without  any  external  provo- 
cation, has  no  relation  to  nieais  or  other  things,  and  presents  remissions 
and  exacerbations  similar  to  the  pain  of  nervous  origin,  when  it  is  cus- 
tomary to  assume  that  it  is  due  to  lesions  in  some  part  of  the  nerve-stems, 
as,  for  instance,  in  the  trigeniinus  in  case  of  neuralgia,  the  nerve  being 
thought  to  be  involved  in  the  parts  i>assing  through  the  various  foramiiuL 
lesions  in  the  nerve- stems  have  been  found  in  cases  of  cancer  accom- 
panied by  violent  pain,  such  lesions  being  fre<juent  in  cancer  of  the 
mammary  glands  in  which  neuromata  have  been  observed  both  on  th^ 
mammary  and  on  the  intercostal  nerves.  So  far  as  cancer  of  the  stomadi 
goes,  little  lias  been  done  to  investigate  the  source  of  the  pain.  The  large 
nerve-stems  forming  the  cnd-l>ranchcs  of  the  vagi,  which  have  a  diameter 
of  1  mm,  and  are  distributed  about  the  cardia  and  the  lesser  curvature, 
raigfit  in  many  cases  of  cancer  of  the  stomach  come  in  direct  contain 
with  tumor  nuisses  on  the  peritoneal  surface  or  in  the  external  layers. 
The  relation  between  tumor  nodules  and  nerve-bundlcs  in  contact  witlj 
them  is  said  to  vary.  Fdrster*  never,  and  Walshef  verj'  seldom,  ob- 
served malignant  cells  infiltrating  a  nerve-stem.  RokitanskyJ  states 
that  cancer  in  the  nerve-stems  in  the  great  majority  of  cases  is  secondarj*, 
and  that  it  is  remarkable  how  little  resistance  the  nt^rvcs  offer  agiiinst 
malignant  invasion,  Cornil§  reviews  the  literature,  which  is  very  scant 
concerning  this  particular  subject,  and  has  himself  oV)served  four  cases 
of  cancer  secondary  in  V'arious  peripheral  nerv^es.  He  also  gives  a  good 
description  of  the  relation  of  cancer-cells  to  nerv^es.  It  is,  after  all,  not 
very  rare  for  cancer  to  extend  in  the  stems  of  the  peripheral  nerves^  aod 
in  case  uf  carciuouia  of  the  stomach  the  anatomic  relations  often  give 
opportunity  for  such  extension.  For  this  reason  it  is  strange  that  such 
an  involvement  sliould  have  been  observed  so  little,  and  that  the  litera- 
ture on  cancer  of  the  stomach  shouhl  l)e  so  singularly  free  from  observa^ 
tions  along  this  line.  And  it  is  still  more  strange  that  the  few  cases  rc^ 
corded  were  observed  at  a  time  when  microscopic  investigation  was  no 
carried  out.  I  now  wish  to  state  briefly  my  own  observations  on  thi 
point. 

Pnis|]  states  that  CTUveilliier  once  found  scirrhus  in  the  right  vagu:^^ 
Cruveilhier,  however,  did  not  seem  to  have  placett  any  si>ecial  emphass--4 


lo^ 

'^'1 


*  hoc,  cii.^  p.  435.  t  Nature  unci  Trefltmeut  of  Cancer,  p. 

t  HnDflbuoh,  1850,  vol.  ii.  p.  501. 

§  "Siir  111  piXKJuctiuQ  di'ii  tumt^urs  t;pithcljalcii  duns  lesi  nerfa,**  Jtmr.  d«  Tiuiut*  rt  < 

physiol.  p«r  Rt>biri»  1804,  p,  IbM, 
I!  Loe,  cii.,  p.  5G,  IhidJ. 
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on  this,  since  it  is  not  mentioned  in  any  of  his  larger  pathologic  works. 
Pnis  him.self  observed  eaiicerons  infiltration  of  the  nghi  vagys  in  an 
instance  of  carcinoma  of  the  lesser  cyrvature  in  a  man  fifty-two  years  old, 
which  gave  the  ysiial  symptoms,  among  which  wa^s  a  moderate  amount 
of  ga.Htralgia»  which  could  Ije  controlled  readily  by  opium.  By  tracing 
the  right  esophageal  plexys  toward  the  stoniach.  he  found  that  the  nerve- 
fibers  in  the  cardia  which  led  to  the  tumor  on  the  lesser  curvatyre  were 
there  as  thick  a.s  their  normal  diameter  for  a  distance  of  1  cm.  They 
were  of  the  usual  color  and  consistence,  but  tliey  were  lost  in  the  tumor 
mass  and  could  not  be  traced  to  the  infiltrated  layers  of  the  stomach. 
Prus  considered  this  lesion  of  the  nerve-fibers  to  be  of  a  scirrhous  type, 
and  believed  that  the  lesions  on  the  nerves  were  the  cause  of  carcinoma 
of  the  stomach-  He  considered  this  case  a  weighty  j>rcH*f  (or  the  idea 
that  the  nervous  system  formed  an  important  factor  in  the  etiologj-  of 
cancer. 

A  few  years  after  this  Lomliard*  reimrted  a  few  cases  belonging  lo 
this  type.     Among  the  cases  from  the  military  hospital  at  Genoa  occurs 
one  case  of  cancer  of  the  pylorns  which  was  accompanied  by  cancerous 
infiltration  of  both  vagi.     A  carpenter  sixty-five  years  old  entered  the 
hospitid  markedly  emaciated.     He  was  very  constij>ated,  often  vomited 
dark  masses,  and  died  four  weeks  after  entrance  to  the  hos|)ita!.    Whether 
or  not  pain  was  present  is  not  stated,  but  at  any  rate  it  could  not  have 
been  pronounced,  since  the  other  symptoms  were  accurately  described. 
Postmortem  examination  showed  ulcerated  scirrhous  carcinoma  of  the 
pyloric  end  and  some  hypertroi>tjy  of  tlje  nuiscularis.     Both  vagi,  from 
the  angle  of  the  mandible  down  to  the  stomach,  were  twice  their  normal 
thickness.     They  were  firm  and  irregular,  but  without  nodules  or  dis- 
colored   portions.     This   thickening   could   he   traced    into   the    small 
branches  running  to  the  esophagus  and  the  musculature  of  the  stomach. 
Some  of  the  branches  going  to  malignant  glands  in  the  lesser  curvature 
were  not  thickened.     The  thoracic  aorta  was  diffusely  dilated  and  athero- 
matous.    Otherwise  the  organs  of  the  i>ody  were  unchanged.     Djuibard 
does  not  state  of  what  nature  the  lesions  in  the  nerves  might  have 
^n,  nor  does  he  correlate  them  with  cancer  of  the  stomach.     On  the 
other  hand,  he  believes  that  the  hypertrophy  of  the  musculature  of  the 
stomach  was  due  to  the  thickening  of  the  vagi,  and  uses  this  occurrence 
4S  a  proof  for  the  idea  that  the  vagus  is  a  motor  nerve  for  the  stomach. 

The  second  case  was  that  of  a  man,  forty-tliree  years  of  age  (the 

e/injcal  history'  is  not  given),  in  whom  was  found  carcinoma  of  the  py- 

iorus  associated  with  thickening  of  the  thoracic  part  of  the  right  vagus. 

The  left  vagus  was  unchanged.     The  branches  of  the  right  which  enter 

^p   lesser  curvature  and  those  going  to  the  pylorus  were  markedly 

aickened,  some  of  them  being  thicker  than  the  main  stem.     Lombanl 

tK        ^^^^  ^^^  lesions  in  the  vagus  had  produced  a  partial  hypertrophy  of 

.  ?  ^^uscularis  in  the  cancerous  portion  of  the  pyloric  end.     This  suppo- 

V?^  he  considered  further  supported  by  a  case  in  which  the  stomach,  as 

^^il  ^s  both  vagi,  was  atrophied. 

•  Gaz.  med.  delPariu,  1856, 


128 


t'OLLECTED    WORKS    OF   CHRISTIAN    FENGER,    M.D. 


None  of  the  writers  meiitioned  present  tlie  idea  that  the  lesions  in  the 
nerves  might  have  Ijeen  set'ondary  to  carcinoma  of  the  stomach,  «1* 
tliough  they  probably  suspected  the  lesions  of  tlie  nerves  to  l>e  of  a  can- 
cerous nature.  Nor  did  it  m-cur  to  them  that  the  condition  of  the 
nen^es  might  have  had  some  rehition  to  the  ^astralgia.  Whether  in 
reality  the  nerves  were  the  seat  of  malignant  growths  or  of  a  benign 
proliferation  of  the  interstitial  nervous  tissue  is  im]>ossible  to  say,  since 
microscopic  iinestigation  was  not  made.  In  Prus*  case,  where  the 
smaller  portion  of  tlie  nerves  was  involved,  it  does  look  as  if  the  thicken- 
ing were  due  to  infiltrating  careiuomatous  cells,  which  grew  into  the 
nerve  from  the  jiriniary  tumor  in  the  stomacli,  since  such  an  occurrence 
is  not  rare.  But  the  ditfnse  infiltration  present  in  Lomhard*s  case,  in 
which  ahnost  the  entire  vagus  was  involved,  could  scarcely  have  been 
due  to  malignancy,  since  similar  cases  of  a  cancenjus  nature  have  never 
been  seen. 

Only  very  few  of  the  later  writers  have  directed  their  attention  to 
relation  of  the  nerves  to  carcinoma  of  the  stomach.     Watson*  cites  a 
case  of  carcinoma  of  the  lesser  curvature  in  a  man  of  thirty-six  who  for 
eight  months  hail  suffered  from  severe  pains  in  the  epigastrium.     Here 
the  branches  of  the  vagus  could  he  seen  to  enter  the  firm  scirrhous  tumor 
mass  and  become  lost  in  it.     This  condition,  he  thinks,  explained  th** 
severe  pains.     Habersohnf  does  not  give  any  specific  cases,  but  remarks 
that  sometimes  the  vagus  might  penetrate  the  tutiiors  in  the  stomach, 
and  in  such  cases  the  fil>ers  are  either  of  normal  appearance  or  entire! 
destroyed.     This  destruction  of  the  nerve-fibers  may  in  individual  e 
produce  cessation  of  the  pain  and  gastric  irritability  toward  the  end 
the  disciise.     The  two  writers  just  mentioned  did  observe,  then,  tJii 
the  nerves  entered  the  tumor,  and  interjtretetl  the  pains  as  being  due  \o 
this.     Haliersohn  puts  particular  emphasis  on  the  fact  that  destruction 
of  the  nerves  leads  to  disai>pearance  of  tlie  pains.     Neither  of  them. 
however,  observed  the  extension  of  malignant   cells  along  the  nenc- 
stems. 

Since  I  have  observed  a  few  cases  of  this  kind  I  wish  to  call  attentu 
to  the  relation  l>t*tween  cancer  of  the  stomach  and  the  nerves,     Accoi 
ing  to  my  experience,  cancer  of  the  stomach  frequently  involves 
branches  of  the  vagi  in  tlie  stomach,  as  I  ot>served  4  instances  in  £9  cases. 
The  condition  in  the  nerves  may  be  as  follows  r 

Either  spindle-shaped  neuromata  are  found  at  certain  parts  of  the 
stem  at  a  lesser  or  greater  distance  from  the  original  tumor,  which  arc 
structurally  very  similar  to  those  which  (Vjrnil  has  descrilied  on  the 
branches  of  the  axillary  plexus  or  on  the  intercostal  nerves  in  cases  »»• 
carcinoma  of  the  nuunmary  glands,  or  the  nerve-stem,  prior  to  its  en—', 
trance  into  the  malignant  tumors,  forms  a  cone-shaped  tumor*  1  to  'icw*^  \ 
in  length  and  4  to  5  mm.  in  widtli,  the  base  being  next  to  the  tumor"^ 
The  tumcir  might  be  either  the  [irinuiry  one  in  the  stomach-wall  or  niasse:^^ 
of  malignant  lymph-glands,  situated  either  in  the  lesser  curvature  oi^  ^ 

*  von  Henix^li:   Ktmik  tlt-r  I'titfrk-ihs-Krankhtnlen.  1803,  p.  804> 
t  DiseaiifS  af  the  .\b<Jumeu.  [^tidyri,  IHiii,  p,  108. 
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more  frequently  oo  the  posterior  surface  of  the  stomach;  in  such  cases 
the  right  stem  of  the  vagus  is  involved. 

These  neuromata  or  swollen  parts  of  the  nerves  consisted  of  earelno- 
matous  tissue  in  all  my  cases,  and  they  were  due  to  secondary  infiltration 
of  the  nerves.  According  to  the  consistence  of  the  priniary  tumors, 
they  are  more  or  less  firm,  containing  scant  amounts  of  ciiueer  juice,  or 
they  are  softer  and  their  cut  surface  exudes  an  abundance  of  pundent 
fluid.  As  far  as  the  structure  goes,  the  nerve-bundles  are  separated 
from  the  carcinomatous  tissue  in  the  older  portions  of  the  neuroma. 
Cornil*  found  carcinomatous  cells  in  the  neurilemma  and  in  the  peri- 
neurium. This  infiltration  had  separated  the  smallest  ner%*e*bundles. 
In  a  great  majority  of  cases  he  found  both  the  alveoli  and  the  individual 
cells  to  be  strikingly  smalL  I  observed  the  same  in  two  of  my  cases,  but 
in  the  others  the  size  of  the  cells  was  that  of  their  fellows  in  the  original 
tumor. 

While  Cornil  found  the  malignant  cells  limited  to  the  neurilemma,  so 
that  the  smallest  nerve-bundles  were  intact,  I  observed  the  tumor-cells 
-net rating  between  the  indi\idnal  nerve- fibers  which  were  in  immediate 
ntact  with  the  cells.  In  a  longitudinal  section  of  one  of  these  neuro- 
I  niata,  in  Case  XXX,  the  nerve-fibers  were  seen  to  l3e  separated  by  long, 
narrow  columns  of  cells  which  were  often  but  two  cells  wide.  As  far  as  I 
could  determine  with  an  oil-immersion  lens,  these  cells  lay  against  the 
naked  nerve-fil>ers. 

Fig.  5  of  Plate  I  shows  a  cross-section  of  one  of  these  neuronmta. 
At  1  the  inner  neurilemnui  can  1^  seen  between  the  smallest  nerve- 
bundles;  at  4  are  groujvs  of  malignant  cells;  and  at  4  are  smalU  irreg- 
ular groups  of  nerve- libers  cut  across,  l>etween  which  are  cancerous 
cells. 

Only  in  one  case  (Case  XXXII)  were  there  any  signs  of  neuritis  in 
the  form  of  inflammatory  tissue  with  long  columns  of  small  round-cells 
between  the  nerve- fibers. 

The  individual  nerve-fibers  are,  as  a  rule,  to  a  greater  or  lesser  extent 
involved,  but,  as  Cornil  states,  only  partially  so;  thus  some  nerve-fibers 
or  groups  of  these  might  be  finely  granular,  with  elongated  groups  of 
fatty  granules  within  them — the  same  fatty  degeneration  which  is  ob- 

E served  when  nerve-fibers  are  sectioned  or  in  cerebral  paralyses.     Other 
nerve-fibers  are  entirely  unchanged,  and,  what  is  remarkable,  indeed,  is 
the  fact  that  w^hat  are  apparentl\^  entirely  normal  nerve-fibers  may  be 
completely  surrounded  by  tumor-cells.     Granular  degeneration  of  some 
of  the  nerve-fibers  of  the  vagus  may  extend  beyond  the  parts  infiltrated 
by  cancerous  cells.     In  su€*h  parts  of  the  nerve  as  lie  outside  of  the 
neuromata  there  occurs,  besides  the  granular  degeneration,  au  atrophy 
of  the  nervous  tissue,  so  that  the  nerve-stem  looks  like  a  finely  slrii>ed 
Connective  tissue.     Such  spots  were  found  in  my  first  ease,  and  in  a 
oase  l>elonging  to  Heller,  which  is  to  be  described  later.     These  are 
e  same  degenerative  changes  seen,  for  instance,  when  nerve-fibers  are 
across.     In  such  cases  the  fil>ers  first  undergo  fatty  degeneration 
*  Loc.cit,,  p.  lys, 
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Are  filled  with  columnAr  ceils,  white  the  majority  are  lined  with  normal  ppithelium.  TW 
museiilans  iniicosir  U  greatly  thiclcPQed,  and  between  the  mUM^ular  bundles  i^  a  gnnulir 
conmcctive  tissue  rich  tn  oval  or  round,  sharply  outlined  nuclei,  which  are  6  to  !^  mioa  m 
diameter.  These  are  not  similar  to  the  nuclei  of  the  small  round-eelU  found  in  ordiDarr 
inflammation^  but  suggest  rather  the  nuclei  of  malignant  cells,  which  are  free  from  cyUv 
plaam.  There  are  no  alveoli  preseut.  Underneath  the  mucosa  Is  a  firm,  white,  ^hrvm 
mass,  ?  ram-  in  thickness,  and  a  similar  mas*  i*  found  outside  of  the  mujM^ulari:',  wbieh  hi* 
sloughed  away.  This  conasts  of  a  fibrillar  connective  tx&iiue  wbicli  is  markedly  wavy. 
Certain  parts  of  this  tissue  are  finely  granular,  and  contain  short  ela^itic  fibers  and  scattnvil 
large  round-cells  ha\ing  a  granuhu*  cytoplasm,  and  measuring  about  H  micra  in  dianietfr. 
These  are  arranged  in  small  groups,  but  an  alveolar  arrangement  cannot  be  aeen.     In  thi 


nOOBSSBQuc  ine 


and  cardiac  end  of  stomach >  seen  from  the  front:    i,  Eaophasus;    i. ; 
_     ;  5.  5*  s^pindJe-^haped  neummaU  of  branches  o(  viigvs;  6*  6, 6, 6, sina^ cmceti 
esopAttfus. 


cdgt'  of  the  ulcop  the  musculnris  meitsiires  0  to  7  mm.  in  thickness.     It  has  been  benli*^ 
wan!  towurd  I  bo  mucosa.     The  muscularis  is  penetrated  by  white  septa.  simiUr  in  si?***" 
lure  to  the  white  mass  in  the  subniucoHa.     These  septa  are  also  free  from  alveoli,    'f^ 
thickened  lower  part  of  the  esophagus  is  seen  to  be  the  part  most  recently  invaded  by  ^^ 
cancerous  cells*  i)wause  groups  of  epitheliftl  cells,  1 J  to  W  micra  in  diameter,  with  rotJ'*'^ 
nuclei  measuring  6  micra  across,  occur  cver>T\here  l)etween  the  muscular  bundles.     Tlf>*'*J 


In  some  of  the  muscle-fibers  there 


^ 


their  way  between  the  individual  muscle- libers,  

l>e  seen  columns  of  fat-globules.  J 

In  cross-section  tlic  muscular  fibers  arc  forced  uparl  by  groups  of  carcinomatoiu  ( 
The  neuromata  on  the  viigi  are  prwluced  by  carcinomatous  infiltration.     In  places  w 


ON   CANCER   OF  THE   STOMACH 


133 


I 

I 


the  malignant  i'xssne  ims  reached  its  greatest  devt-lopmenL  there  are  found  small  alveoli^ 
3^  to  -15  micra  in  length,  ^llcd  with  cells,  niea curing  H  mieni,  and  containing  large  round 
nuclei  (0  micraK  In  places  where  the  eaneeroirs  tnfiUnition  is  more  recent,  a  longrtiidinn! 
tecttOfl  shows  spindle-shrtf>ed  groiipif  of  nmlignant  cells  which  extend  between  both  the 
bundles  of  nerve-fibers  and  the  indtviilnal  filH*rs,  In  en»!s-secticin  groups  of  careinomiitous 
cells  cjin  be  seen  partly  in  Ihe  ncurileminia  and  partly  between  the  smaller  nerve-bundles 
a«  groups  «if  cells  st*parating  the  nerve-fibers  into  bundles  varying  in  size,  a  picture  very 
simiUr  lo  that  seen  in  cross-section  of  muscles  which  show  carcinomatous  infiltnition. 

The  eonnectiv€?-tia5ne  sheatli  covering  the  entire  ncr\'e  h  not  involved  to  any  grcnlcr 
extent  than  is  the  rest  of  the  nerve.  In  the  oldest  portions^  of  the  neuromata  the  cancerous 
cells  show  granular  degeneration  and  contain  fat*droplets,  but  neither  connective- tissue 
stroma  nor  alveoli  are  pre-senl.  The  nerve-stems  nhove  and  below  the  neur<^matii  contain 
fibers  in  which  the  myelin  shealh  is  undergoing  granuhir  tlegeneration,  as  well  as  portions 
where  the  fibers  seem  to  have  been  repliic«Hl  by  connective  tissue.  The  lymph-glands 
along  the  aorta  contain  carcinomatous  cells,  l.>  to  ^1  micra  in  diameter,  hining  roimd 
nuclei.  These  are  scattere+l  in  the  lymphoid  tissue  without  attempts  to  form  idveob. 
The  small  nodules  on  the  peritoneum  consist  of  inflammatory  tissue  and  malignant  tissue 
eontiiining  alveoli,  lined  with  cells  similar  to  those  in  tlie  other  tumors.  The  enlarged 
follicles  in  the  intestines  are  free  from  malignant  cells. 

There  is  no  doubt  that  the  in  tense  neuralgic  pains  present  in  this 
were  due  to  the  neuromata  jjresent  on  I  lie  vagi.  That  these  were 
secondarv'  to  the  malignant  ulcer  of  tlie  stomach,  and  not  an  incidental 
compHcation,  is  plain  from  their  size  and  structure,  for  if  the  tumors 
ere  primary  in  the  nerves,  they  would  have  been  larger.  Then,  too, 
it  is  very  doubtful  if  carcinoma  ever  occurs  primarily  in  the  nerves. 
The  more  recent  ideas  aijout  develo|jment  of  carcinoma  speak  strongly 
against  this.  Furthermore,  the  early  symf»toms,  stieh  as  nausea  ami 
vomiting,  suggest  a  primary  involvement  of  the  stomach.  Of  course, 
one  might  conceive  of  lesions  in  the  nerves  producing  such  symptoms, 
hut  clinical  experience  speaks  against  this,  and  in  Heller *s  case,  where 
the  vagus  was  infiltrated  by  mahgnant  cells  liigher  up.  there  were  no 
stomach  s^Tiiptoras.  Heller  found  the  l>ronchial  glands,  the  bronchi, 
and  the  pleura?  infiltrated  by  careinomatous  tissue,  and  the  right  vagus 
Was  involved  io  the  region  of  the  bifurcation  of  the  trachea  for  a  distance 
of  6  cm.  The  cancer  had  extended  from  one  of  the  bronchial  glands,  ami 
reached  some  distance  up  into  the  recurrent  luryiigeah  The  patient 
had  suffered  from  pain  iu  Ihe  back  for  half  a  year,  to  which  was  added 
paralysis  of  the  right  glottis  with  dyspnea.  But  the  patient  was  abso- 
lutely  free  from  symptoms  suggesting  disturbances  in  the  innervation 
of  the  stomach.     At  any  rate,  none  of  such  a  nature  are  recorded. 

I  failed  Ik>i1i  in  this  and  the  following  cases  to  find  signs  of  liyper- 
trophy  of  the  muscularis  of  the  stomach,  which,  according  to  Lombard, 
i^  produced  by  neuromata  on  the  vagi- 
It  is  rather  remarkable  that  in  this  case  the  carcinoma  of  the  nerves 
appeared  as  sjiindle-shaped  neuromata  along  the  nerve-stems.  One 
<^f  these  was  without  diretl  eotmection  eitlier  with  the  cancer  in  the 
stoinach  or  in  the  lymph-glands.  Just  in  what  way  the  cancer  is 
s[)lanted  in  such  eases  is  ditficult  to  prove,  but  it  is  analogous  to 
noma  of  the  mammary  glands. 
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In  the  larger  percentage  of  cases  I  found  the  malignant  cells  e3ttend- 
ing  some  distance  into  the  nerve-stems  which  enter  the  malignant  tumors. 
In  such  instances  cone-shaped  tumors  occur,  the  base.^  of  which  are  bi 
direct  continuation  vnXh  the  original  tumor*  Case  XXVI  was  the  first 
instance  of  this  typ€\  to  which  I  again  refer  at  this  p)oint. 

In  tliis  case  both  the  posterior  vagus  and  a  large  branch  of  the  ante- 
rior were  infiltrated  by  malignant  cells  for  1  to  2  cm.  The  cells  of 
tliese  tumors  were  not  appreciably  smaller  than  the  cells  of  the  primary 
tunioTi  which  shows  that  the  malignant  cells  in  the  nerves  are  not  con- 
stantly smaller  than  those  of  the  primary  tumor,  as  Ls  held  by  Coniil. 
The  pains  in  this  case  were  always  pronounced,  and  at  times  so  intent 
that  they  could  not  be  controlled  by  narcotics.  Hence  it  seems  reason- 
able to  suppose  that  the  pain  is  caused  by  involvement  of  the  nerves. 
The  last  month  before  death  the  pain  gradually  decreased,  and  near  the 
end  it  was  entirely  absent  for  days.  It  is  possible  that  Habersohn  i^ 
right  w^hen  he  claims  that  the  cessation  of  pain  in  the  last  stage  is  due  to 
destruction  of  the  irritated  nerve-fibers  coming  from  the  stomach.  But 
why  the  irritated  main  stem  of  the  nerve  should  not  lead  to  as  much  pain 
in  the  later  stages  as  in  the  first  is  hard  to  say. 

In  the  following  case  only  the  right  vagus  was  infiltrated  by  carcino- 
matous tissue : 

Case  XXXI. — Mixed  form  of  carrinoma  and  eylindtr-canrroid.  Firnu  atirrhoutt 
ulcerated  tumor  on  the  tes»er  eun'atitre.  E  raid  on  of  the  righl  »upcrior  roronary  arfrrjf^  mtk 
fatal  hemorrhage.  Careinonmtoun  irtfiitratmn  of  the  ttfmph-yiamh  arottnd  the  stomacht  attmf 
the  oor/fl,  and  in  the  tfft  supracloncHlar  region.  Lt/mph-reititcU  on  the  eTtrrtud  ifurfae€  ilf  tl^ 
stomach  fitted  uith  maiigmttii  eelh.  CareinomatmiJi  infiltration  of  the  lawrr  part  qf  positrm 
ffagus.     Pain  not  pronounced. 

Marie  Nielsen »  age  forty- five,  married,  entered  the  hospiinl  December  I,  1871,  wili» 
the  sigfi-s  and  symptonts  of  acute  cattirrh  of  the  slomnch,  viz.,  gaslralgia,  nausea,  vomitiof. 
and  some  fever.  Theiie  symptoms  had  been  present  ft>r  foyr  days*  She  wa.^  well  nouriaHwl 
and  stronj?*  but  rather  anemic.  After  two  weeks*  she  left  the  hospital  well,  but  only  four 
days  later  the  attacks  recurred j  this  time  they  were  flji^stjciated  with  diarrhea  and  Utry 
feces,  She  reentered  the  hospital  January  IH,  IHlt.  Palpation  now  revealed  a  tender, 
pidsittiug  tumor  over  the  curdiii,  ami  later  a  smooth,  firm  tumor  (the  left  lotie  of  the  Uvw 
pushed  forward)  could  be  felt  at  thiii  poiut.  During  the  following  month  and  »  half  sk^ 
sufferetl  occasionaKy  from  severe  gastralgia,  had  tarry  stools,  untl  often  vomited  a  ecRvt- 
f^round  maleriah  She  k«t  flesh  and  strength  rapidly.  Six  hours  before  death  she  vomited 
a  mucous  ma&s  mixed  witli  fresh  blood.  This  was  follnwetl  by  a  profuse  heniarrfaagr.  »l 
the  end  of  which  she  died.     The  disease  had  lasted  thret*  month<i. 

Autopsy,  twenty-four  hours  after  death.  The  body  i.h  hi|;fhly  emadatcd-  RifOf 
mortis  present.  Numerous  strite  gravitlarum  are  present,  and  through  the  relaxed  ib- 
dominai  wall  an  undulating  fluid  can  t>e  felt  iti  the  peritoneal  cavity.  In  the  left  supra- 
clavicular repon  is  a  distinct  swelling,  which  is  made  up  of  tirm,  enlarge*!  lymph-glands 
The  heart  is  small  and  soft  and  nonnal  in  form.  The  peritoneal  cavity  oontaina  thft* 
liters  of  a  dear,  serous  fluid.  The  stomach  is  slightly  dilated.  The  lesser  curviilupr  ii 
everjns'herc  adherent  to  the  posterior  surface  of  the  left  lolie  of  the  liver,  and  on  the  cor- 
responding part  of  the  serous  surface  of  the  stomach  cH?cur  a  white  network  of  mjc<ct«d 
lymph-vessels  and  also  a  few  firm  nodular  growths.  Along  the  anterior  part  of  the  grrattT 
curvature,  between  it  and  the  colon^  lliere  are  firm,  white,  eulargetl  lyniph-gland»,  and  on 
the  neighboring  part  of  the  iitomach  the  vessels  are  again  injected,  an*!  contain  a  ntliif 
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6rm  mass,  made  up  of  round-  or  polymorphous  epithelial  cells  with  large  nuclei.  The 
pyloric  end  is  firmly  adherent  to  the  liver  near  the  suspensory  ligament,  and  it  appears  as 
a  firm  nodule,  as  large  as  a  hen*s  egg,  which  is  covered  by  the  liver. 

The  stomach  is  filled  with  a  coffee-ground-like  substance  in  which  occurs  a  dark 
coagulum  the  size  of  a  fist.  The  duodenum  contains  a  similar  fluid,  which  is  a  trifle 
redder  in  color  than  that  in  the  stomach.  The  lining  of  the  stomach  is  covered  with  a 
thick  layer  of  bloody  mucus.  Along  the  entire  length  of  the  lesser  curvature,  from  1  cm. 
to  the  right  of  the  cardia  to  1  cm.  to  the  left  of  the  pyloric  sphincter,  there  is  a  malignant 
ulcer,  7  cm.  in  length,  which  extends  symmetrically  down  over  both  the  anterior  and  the 
posterior  surface,  7  to  9  cm.  respectively.  The  ulcer  is  flat.  From  in  front  its  bottom  is 
made  up  of  the  left  lobe  of  the  liver,  the  parenchyma  of  which  is  discolored,  covered  with 
dark  spots,  and  eroded  so  that  the  surface  appears  ragged.  The  parenchyma  of  the  entire 
left  lobe  is  rather  soft,  but  free  from  cancerous  growth.  Behind,  the  bottom  of  the  ulcer 
is  formed  by  the  pancreas,  and  on  its  surface  occurs  a  white,  rather  firm,  irregular  mass  of 
connective  tissue.  In  the  lesser  curvature  the  mucosa  and  the  muscidaris  have  sloughed 
away,  and  the  bottom  of  the  ulcer  is  very  irregular,  studded  with  shreds  of  tissue  and  lumps 
of  necrotic  material.  Through  one  of  these  necrotic  masses,  which  b  situated  at  the  py- 
lorus, a  stream  of  water  exudes  when  water  is  injected  into  the  aorta.  This  comes  through 
the  right  superior  coronary  artery,  which  is  eroded  at  this  point.  There  are  scattered  en- 
Urged  lymph-glands  along  the  esophagus  and  aorta.  These  glands  often  lie  in  direct 
touch  with  branches  of  the  veins. 

At  the  cardia  there  is  found,  on  the  right  vagus,  a  firm  white  mass  which  is  cone- 
shaped  and  1  cm.  in  length.  This  tumor  is  semisolid,  has  a  smooth,  whitish-gray,  cut  sur- 
face, from  which  a  milky  fluid  can  be  expressed.  This  consists  of  epithelial  cells  and  debris. 
In  the  musculature  of  the  esophagus  there  are  a  few  scattered  firm  nodules  as  large  as 
hempseeds.  There  is  a  mass  of  enlarged  lymph-glands  in  the  left  supraclavicular  region. 
The  mucosa  of  the  upper  part  of  the  duodenum  is  finely  pigmented.  The  lymph-glands 
in  the  hilum  of  the  liver  and  the  retroperitoneal  lymph-glands  form  firm  nodular  conglom- 
erates of  tumors,  a  few  of  which  are  large  as  nuts.  The  parenchyma  of  the  liver  is  free 
from  growths.  The  spleen  is  enlarged;  its  pulp  is  pale,  rather  soft,  but  tenacious.  The 
rest  of  the  organs  are  unchanged. 

Microscopic  investigation  shows  the  following:  The  tumor  in  the  stomach  is  a  mixed 
form,  consisting  of  "cylinder-cancroid  and  carcinoma,"  The  muscularis  of  the  stomach 
at  the  edge  of  the  ulcer  appears  as  a  layer  scarcely  ^  mm.  in  thickness,  where  both  the 
muscle-fibers  and  the  nudignant  cells  have  undergone  a  granular  degeneration,  which  does 
not  seem  to  contain  any  fat-droplets.  External  to  the  muscularis  is  a  firm,  white,  fibrous 
layer,  1  cm.  in  thickness,  consisting  of  connective  tissue  free  from  malignant  cells. 
The  lymph-glands  also  have  a  connective-tissue  stroma  containing  small  alveoli  filled 
with  round-  or  polymorphous  cells.  The  enlarged  lower  part  of  the  vagus  is  infiltrated 
with  carcinomatous  tissue,  which  had  penetrated  between  the  nerve-bundles  partly 
as  alveolar  carcinoma  and  partly  as  long  columns  of  carcinomatous  cells  which  have 
extended  between  the  individual  nerve-fibers.  The  alveoli,  as  a  rule,  are  60  to  00 
micra  in  diameter,  and  often  only  6  to  H  micra. "  Between  these  occur  broad  septa  of 
connective  tissue.  The  individual  cells  are  also  smaller  than  those  of  the  primary 
tumor.  Some  ol  the^ner>'e-bundles  are  normal  in  appearance;  others  are  filled  with 
long  cdomns  of  fat-globules,  and  the  nerve-fibers  cannot  be  distinguished.  The  nerve- 
stem  above  the  neuroma  consists  partly  of  unchanged  nerve-fibers  and  partly  of  nerve- 
bundles  which  have  undergone  fatty  degeneration  and  show  groups  of  fat-granules  be- 
tween the  fibers. 


The  structure  of  the  neuroma  diflFered  from  the  tumor  in  the  stomach 
only  in  the  fact  that  the  alveoli  and  the  cells  were  smaller  than  those 
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found  in  the  primary  growth.  I  have  never  seen  columnar  cells  io  the 
nerve.  Tliis  case  hIso  had  a  partial  granular  degeneration  of  the  nen'e- 
buntllcs  above  the  tumor.  In  tliis  case  the  pain  was  not  particularly 
intense  and  continuous,  and  not  any  different  from  that  in  cancer  of  the 
stomach  in  which  the  nerves  are  not  involved. 

Tlie  folkiwing  case  is  of  peculiar  interest  on  account  of  the  entire 
absence  of  pain: 


Cask  XXXIL — Meduthrii  airrifwma;  iargf^  temisoiid^  ulcerate  tumor  on  the  poaifmr 

wvi//  of  the  fundus  and  ihf  left  ka!J  af  the  hjiner  curntturfi.  Maliffnant  lymph-gl^^nd*  behind 
the  utomaek.  Canreroitji  htjUtrafintt  of  fhr  htrcr  part  of  the  po^tlerior  ragii§;  granuiar  dt- 
generation  of  some  of  the  nerrv-fibers  alnuf  the  nruroma;  ahnence  of  pain  during  lA*  entttt 
dineajne.     Croupoux  pneumotiia  of  both  tungj*. 

Kart'ti  ChrislofTerseri^  age  acv<?nty-fivt%  suffered  from  cough  for  two  months  w»* 
emaeiiited,  and  had  no  uppc-tite,  but  she  had  never  had  any  gastric  symptoms.  She  fil- 
tered the  hojjpital  eomplaiuinj^  nf  hrnnchitis.  Uoth  the  lower  lobes  wen*  in%'oh«i.  She 
wa.s  cmac'ifltefi  aiit!  wenk,  but  hliovvedl  no  si^ns  of  gaslric  involvement.  A  mtintli  »ft^ 
her  entrance  she  Ci>ntnK'led  u  lobar  ptieiimonia  t4  the  hiwer  lolw  of  the  right  lung,  fttid  dbe 
died  eijtflit  *litys  later. 

Autopsy*  nineteen  hours  after  death.  The  body  is  that  of  an  extremeJy  emacialed 
female,  15'i  cm,  in  length.  Uigor  mortis  present;  both  legs  edenmlous.  The  heart  is 
smalb  The  right  plciinil  cavity  rontains  ,5t)0  e.e.  of  a  cloudy  jierous  6uid.  in  which  orctir 
a  few  floeculi  of  fibrin.  The  upper  hjl»e  of  tlic  lung  is  normal,  but  the  tower  lobe  is  tw  » 
great  extent  solid.  There  is  not  a  particularly  lar^e  amount  of  blood  in  the  ti^ue«  but  tJie 
hil>e  is  filled  by  a  thin,  purulent  fluid.  The  cut  section  is  sli^fhtly  granular,  grayisli-rpd  in 
eolor*  and  a  purulent,  slimy  ftuid  can  be  expressed  from  it.  The  pleura  covering  thi*  ptrt 
of  the  lung  is  roughened,  and  here  and  there  covered  with  a  fresh,  fibrinous  exudate,  Thr 
left  pleural  sac  contains  500  c.c.  of  a  reddish,  semuH  fluid.  The  lower  lobe  i;»  somewhat 
edematous.  In  the  posterior  part  of  the  upper  lobe  tliertr  is  an  area  of  lobar  pneumoBi&. 
There  is  no  fluid  in  the  abdominall  cavity.  The  stomach  is  small,  14  cm.  in  Ictij^tii,  ind 
the  pyloric  end  is  as  wide  us  the  fundus.  The  serous  layer  is  unchanged,  except  on  the 
posterior  surface,  where  it  is  adherent  tt»  the  pnncrt»as,  forming  firm*  contiouous^  nod- 
ular masses. 

The  capacity  of  the  stomach  is  considerably  reduced.  It  holds  i50  c.c,  and  h  empty. 
Chi  the  posterior  surfatx'  td  the  lesser  curvature  is  a  nodular  tumor,  9  by  7  cm*  It  U  very 
irregular,  and  has  an  uleernted  center.  The  bottom  of  the  ulcer  is  smooth,  and  its  ed^get 
arc  perpendicular  and  of  a  semisolid  con.sistenee.  The  pancreas  itself  is  free  from  tumor 
Masses,  but  the  connective  tissue  surrounding  it  contains  a  nmlular  tumor  which  a  id- 
herent  to  the  stomach.  (1os<*  to  the  aorta  lies  a  tumor  as  hirge  as  a  walnut,  through  the 
center  of  which  the  splenic  vein  passes  before  it  reaches  the  pancreas.  The  rest  of  the 
retroperitonciil  glands  arc  free  from  metastasis.  The  posterior  (right)  vagus  p«nw  i 
through  the  tumor  chw*  to  the  aorta.  Wlu-re  the  nerve  enters  the  tumor  its  stem  is  thiek* 
ened  to  form  a  cone-shaped  nodule  1  cm.  in  length  and  5  to  0  mm.  in  diameter.  It  is  firm 
and  of  a  grayish-white  color;  its  base  is  toward  the  tumor.  Its  cut  surface  is  smooth,  and 
from  it  a  milky  fluid  can  be  scraped.  The  liver  is  small;  a  constricting  band  runs  acrqai 
the  right  lobe.  It  is  free  from  metastatic  grow  ths.  The  other  organs  are  rather  aaemjc, 
but  othemisie  imehtingetb 

Microscopic  Examination  .—On  the  etlge  of  the  ulcer  the  mucosa  presents  promineiii 
villi,  and  measures  0,0  to  0.8  mm.  in  thickness.  I'he  fundi  of  the  gastric  glands  arc  sHgblly 
dilated,  are  very  irregular  in  their  course,  extending  partly  into  and  partly  through  the 
muscularis  mucosa?,  where  they  end  in  tlie  tumor  of  the  submueosn.  This  lumor  coQatsta 
t»f  a  markedly  granular  connective- tlsisue  stroma,  in  which  are  found  large  alveoli  con- 
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laifiing  round-  or  polymorphous  cells,  51  micra  in  diameter,  some  uf  which  have  oval  or 
round  nuclei.  But  most  of  ihe  cells  have  been  changed  into  a  ^r^nular  dehri*..  Between 
the  muscular  buntlles  is  found  cancerous  tissue  of  the  same  structure.  The  mali^ant 
Dniiiwf  i  around  the  splenic  vesftela  on  the  posterior  siirfnce  of  the  stoinuch  ure  niso  of  a 
■Dediilla.ry  type,  but  the  stroma  is  not  bo  well  devclopcfi  ni  this  point,  and  the  alveoli  are 
sfnailer.  In  the  involvcfl  part  of  tlie  vapfi*s  arc  ma^seii  i>f  carcinoma  cells  l>elween  tlie 
bundles  of  nerAC-fibers.  The  malig^oant  cells  are  of  the  same  type  and  sixe  as  those  in  the 
stomach.  The  neuroma  also  contains  numerous  small  round-cells.  Only  the  lower  part 
of  the  neuroma  contains  distinct  small  alveoli.  A  p>art  of  the  nerve-filjers  abi^vc  the  in- 
filtrated part  of  the  vagus  have  undergone  granular  degeneration.  The  rest  apj>ear  nor- 
mal.   The  normal  and  the  diseased  fibers  are  evenly  mixed. 

f  The  absolute  absence  of  pain  in  this  case  is  all  the  more  remarkable 
when  one  recalls  that  the  infill  nit  ion  of  the  caneer-cells  into  the  nen^e 
was  accompanied  by  a  roiiod-eeU  |>roliferation,  a  condition  which  is 
supposed  to  signify  irritation  of  the  nerves.  Since  a  round-cell  infiltra- 
tion was  not  present  in  any  of  the  three  cases  preceding  this>  one  might 
believe  that  since  an  acute  inflammatory  j>rocess  was  present  here  the 
paias  should  have  been  severe.  Furthermore,  the  presence  of  degener- 
ated ner\'e-fibers,  both  in  and  above  the  neuroma,  renders  the  absence 
of  pain  still  more  remarkable. 

It  is  impossible  at  |>rcsent  to  explain  this  condition,  and  without 
attempting  to  give  a  tiy[jothctie  exjjlanation  for  it,  I  simply  wish  to 
state  that  both  in  this  case  and  in  the  one  described  just  prior  to  it,  in 
which  the  pains  were  slight,  it  was  the  right  or  posterior  vagns  alone  which 
was  involved.     But  it  is  absurd  to  assume  a  difference  as  to  sensation 
between  the  right  and  the  left  vagus,  hence  this  does  not  offer  any  ex- 
planation.    The  absence  of  pain,  then,  must  lie  due  to  some  as  yet  un- 
known condition.     It  is  well  known  that  neuromata  consisting  of  purely 
connectiv^e  tissue  often  are  free  from  pain.     Rokitansky*  states  tliat 
all   the   cases  of   multiple   fibroid   neuromata  he    had   observed    were 
free  from  pronounced  pain.     Heller f  had  two  cases  of  multijile  fibromata 
on  the  lower  extremities  which  were  not  associated  with  ver^'  much 
pain.     As  an  example  of  cancerous  degeneration  of  a  known  sensory 
nerve,  but  without  spontaneous  pains,  I  wish  to  cite  a  case  observed  by 
Neumann. {     This  was  a  case  of  epithelioma  on  the  lower  lip»     From 
the  ulcer  a  thin»  firm  string,  1*2  <"ni,  in  length,  and  tender  to  touch,  ex- 
tended to  the  left  mental  foramen.     The  jmtient  had  never  suffered 
from  spontaneous  pain.     An  operation  revealed  the  firm  string  to  lye  the 
mental  nerve,  which  was  1  mm.  in  thickness  and  rather  irregular.     Mi- 
croscopic  examination   showctl    the   ncrvc-filHTs   spn^ad  apart  by  the 
same  type  of  cells  as  those  found  in  the  malignant  growth.     The  nerve- 
fibers  apf)eared  normal. 

The  results  obtained  from  the  foregoing  considerations  and  cases 
cited  are  briefly  us  follows: 

1.  Cancer  of  the  stomach  may  extend  into  the  end  branches  and  the 

•  Lehrbuch  der  pulhttl.  Anat.,  vol.  ii,  p.  501. 
t  Virehow's  Arehiv,  ISttS,  vol.  xliv,  p.  338. 
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stems  of  the  vagi,  and  from  either  separate  spindle-shaped  swellings  or  a 
continuous  bulbous  thickening  of  the  nerve  at  its  entrance  into  the 
tumors. 

2.  The  primary  tumor  may  be  scirrhous,  medulla^,  or  a  mixed  form 
of  carcinoma,  but  the  growths  in  the  nerves  were  either  scirrhous  or 
medullary  carcinomata.  The  alveoli  and  the  individual  cells  are  some- 
times of  the  same  size  as  those  of  the  original  growth,  at  other  times  they 
are  smaller. 

3.  The  malignant  cells  are  found  not  only  in  the  neurilemma  between 
the  larger  nerve-bundles,  but  also  between  individual  fibers. 

4.  Part  of  the  nerve-fibers  undergo  granular  degeneration,  which 
may  extend  for  some  distance  above  the  part  involved  by  the  cancerous 
growth.     Other  nerve-fibers  appear  normal. 

5.  The  view  held  by  older  pathologists  that  cancer  of  the  nerves 
leads  either  to  cancer  of  the  stomach  or  to  hypertrophy  of  its  muscularis 
does  not  hold  good. 

6.  The  relation  between  cancer  of  the  nerves  and  pain  is  not  constant. 
Cancer  of  the  nerves  may  be  present  without  pain,  and  again  may  be 
accompanied  by  excessive  pain  of  a  neuralgic  type. 

7.  The  cause  of  the  pain  is  not  to  be  found  in  the  granular  degenera- 
tion of  the  nerve-fibers  alone,  nor  in  the  chronic  inflammation  asso- 
ciated with  the  cancer,  but  must  be  considered  as  still  unknown. 


EXPLANATION  OF  PLATE  I 

Fig.  I . — Scirrhus  in  muscle  of  esophagus.    The  malignant  cells  occur  in  oblong  groups  between  t 

fibers:  2.  Muscular  bundles  cut  longitudinally  with  groups  of  carcinomatous  cells  at  2;  3.  cross-section  of  floootk 
muscle-fibers  showing  malignant  cells  between  them  at  4  (Hartnack  immersion  10,  ocular  a). 

Fig.  2. — Mixed  tumor  originating  in  the  gastric  glands  (Case  \'II).  the  section  taken  from  the  edfeof  tk 
ulcer:  i,  Naked  papills;  2,  the  upper  layer  of  the  mucous  membrane,  consisting  of  connective  tissue  withort 
visible  glandular  ducts;  3,  the  base  of  glands  at  the  pyloric  gland;  4,  muscularis  mucosK  containing  iritfdtf 
cavities  filled  with  round-cells  and  alveoli  lined  with  epithelial  celb.  These  cavities  are  connected  *J*^^ 
glands  at  s  and  5  c,  which  send  extensions  through  the  muscularis  mucosae;  6.  larger  alveoli  with  columDarcdb 
n  the  tumor  mass;  7,  in  the  submucosa  (Hartnack  objective  4,  ocular  2). 

Fig.  3. — Mixed  tumor.  One  alveolus  and  transitional  forms  of  epithelium.  At  a,  columnar  cdb;  it  i. 
transitional  forms,  and  at  c,  usual  round-  and  polymorphous  cells  (Case  XVIII)  (objective  7,  ocular  2). 

Fi^.  4. — Network  of  lymph-vessels  filled  with  cancer-cells  on  the  serous  surface  of  the  stomach:  i,  Artcrig 
and  veins,  the  i)erivascular  spaces  between  which  are  filled  with  malignant  cells;  2,  network  of  l>inpb-vtfl» 
filled  with  carcinoma  cells  between  the  blood -ves^>els  (Case  XXXI,  normal  sire). 

Fig.  5.— Cross-section  of  neuroma  of  the  vat^us:   i.  The  inner  neurilemma;   2,  bundles  of  nerve-fibenoit 
across;  3,  groups  of  carcinoma  cells  in  the  neurilemma;  4,  malignant  cells  between  the  individual  i        " 
tCase  XXX)  (Hartnack  immersion  10,  ocular  2). 


UN  MOT  SUR  L'EPIZOOTIE  CHEVALINE 

Au  Caire  en  1876* 


Bn  presence  de  TEpizootie  qui  a  s6vi  sur  les  chevaux  au  Caire,  dans 
iemiers  temps,  en  faisant  des  ravages  tels,  qu'en  moins  de  2  mois,  les 
K  tiers  des  chevaux  ont  6t6  emportes  par  ce  mal  inconnu,  nous  avons 
lu  rechercher  la  nature  d'une  maladie  et  d'une  epid^mie  aussi  ef- 
antes  et  sur  lesquelles  il  existait  ici  des  opinions  si  contradictoires. 
Fandis  que  les  uns  parlaient  de  typhus  charbonneux,  les  autres  at- 
uaient  Torigine  a  des  affections  diphtheritiques  ou  k  une  variante  du 
ip,  etc.,  etc. 

.\insi  que  nous  allons  le  d^montrer,  en  donnant  le  r^sultat  de  nos 
lerches,  I'opinion  s'egarait. 

Pour  nous  rendre  compte  de  la  maladie,  nous  nous  sommes  attache  k 
ui\Te  dans  toutes  les  phases  et  k  T^tudier,  en  nous  aidant  du  ther- 
netre,  du  microscope  et  autres  instruments  de  la  plus  grande  pre- 
>n. 

Nous  avons  diverses  autopsies  qui  nous  ont  donn6  des  r6sultats  qui 
cordent;  c'est  pourquoi  nous  ne  donnons  ici  que  le  detail  d'une  de 
autopsies  pour  servir  de  type. 

Le  23  septembre,  a  midi,  la  maladie  s'est  tout-&-coup  d^clarfe  sur 
i^heval  europ^n,  grand,  fort,  bien  fait,  jusque  14  en  pleine  sante,  6g6 
L2  ans,  et  qui,  la  veille,  avait,  comme  d'habitude,  fait  dans  les  condi- 
is  normales,  une  longue  promenade. 

les  premiers  symptdmes  objectifs  ont  6t6:  manque  d'app6tit, 
lesse,  d6bilit6,  congestion  aux  conjonctives  de  I'oeil  et  des  paupi^res, 
emperature  plus  elevfe  (prise  a  I'anus,  42°),  la  respiration  breve  et 
'^fe,  les  gencives  injectees  de  sang  et  gonfl^s,  la  langue  seche  et 
^che. 

N'ous  avons  donn6  par  la  bouche  et  par  injection  sous-cutande  5 
^txies  de  sulfate  de  quinine  et  un  gramme  et  demi  d'acide  carbolique 
^lution.     Une  heure  apres,  la  temperature  etait  descendue  a  40°;  le 
elle  6tait  k  39°. 

'  ^rs  le  soir,  le  cheval  continuant  a  ^tre  tres  faible  et  inquiet,  nous  lui 
^  encore  donn6  un  gramme  et  demi  d'acide  carbolique  par  injection 
*<iutanfe.  Presque  imm^iatement  apres,  s'est  manifesto  une 
^piration  tr^s  abondante  et  ruisselante,  a  la  suite  de  laquelle  le 
''^l  a  paru  se  ranimer  et  sortir  de  son  abattement. 
Y^ndant  toute  la  nuit,  la  temperature  s'est  maintenue  a  39°  jusqu'au 
-^n. — Le  matin,  le  cheval  etait  faible,  sans  appetit,  sa  respiration 

♦  Avec  W.  Bull:   Le  Caire,  1870. 
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^tait  saccadee;  on  a  repete  la  dose  di-  quinine  ainsi  que  Finjei'tion 
solution  d*aeide  carbolique,  I^  soir,  la  temperature  etait  montee  a  10". 
Le  lenderaain»  40}  o-  l^  cheval  a  alors  coninienee  a  tousser  fortement 
et  souvent,  Otte  toux  etait  suivie  d'oiiprcssion.  La  respiration  deve- 
nant  de  [dns  en  plus  difficile,  et  le  cheval  fuisant  de  grands  efforts  pour 
aspirer  Tair,  un  veteriiiaire  assistant  s'est  decide  a  faire  une  traehcot- 
oniie  qui  n*a  pas  modifie  le  sympt6ine.  Pour  reridre  un  peu  de  forces 
au  cheval,  on  lui  a  fait  boire  une  bouteille  de  vin. 

Phis  tard»  le  chevaU  qui  jusque  la  avait  ete  tellenient  calme  quOT 
avait  pu  le  lais^ser  dans  sa  stalle  sans  ^tre  attaehe,  a  eomraenc^  a  etre 
inquiet  et  a  marcher  dans  Tecurie,  butant  eontre  les  obstacles,  clierchant 
a  les  eviter,  aviin(;ant  et  reculant  jusqu'a  ce  qu'il  tombAt  et  enfin  ex- 
piFc^t  apres  ((uelques  convulsions,  le  Iroisieme  jour  de  sa  nialadie,  a  on« 
heures  du  soir. 


AliTOPSIE  Le  ^^6  Seitembre,  a  six  heurf^s  du  matin  (sept  HErRES 

APHKS    LA   MORT) 

La  diagnose  apres  Tautopsie: 

L  Angine. 

^.  Pharyngite  eatarrliale. 

3.  Laryngite. 

4.  Traehide, 

5.  Broncliite  ra|>illaire. 

6.  Pneumonie  lobnlaire  multiple  aigue, 

7.  Ajiuplexie  multiple  des  poumons. 

8.  9,  ete.  Degeneration  parenchy  mate  use  du  cceur,  du  foie,  des  reinH, 
des  muscles,  des  membranes  nuiqueuses  do  ventre  et  des  |j;landulc* 
saliva  ires. 

I^  corps  est  ri^ide.  les  tissus  eellulaires  sons-cutaues  sent  bien  formes 
et  d\m  aspect  naturel,  pas  cedemaleux  id  infihres,     Pa.s  de  mucosites 
dans  la  bouche;  la  lanj^ue  et  les  geneives  un  peu  injeet^s,  avec  quelqiif^ 
ecchymoses;   sanf  eel  a,  la  membrane  muqueuse  naturelle.     A  la  rarim' 
de  la  lang:ue,  on  trouve  dans  les  grands  fosses  des  glandules,  des  etThv- 
moses  de  la  grandeur  de  la  t^te  d'luie  epingle  et  les  replis  glossoepigb^ 
tiques  reMches  et  rides  comnie  apres  un  (jedeme  dans  un  tissu  eellulaire 
submuqueux.     La  membrane  muqueuse,  dans  cette  partie,  ainsi  qw^ 
dans  risthmus  faurium.  est  rouge,   bruriatre,   inject ee  et  imbibee,  ^^ 
a  la  (>lace  des  aniygdates,  on  en  trouve  une  jiartie  tie  la  grandeur  de  dU^^i 
centimetres  carres*  gonflee  et  convert e  d'ecchy moses  d\ine  dimensi^^^^ 
variant  de  la  grosseur  d'une  tele  d'epiogle  a  celle  d'un  grain  de  cheneV"^ 
et  confluantes. 

Scvus  le  mitToscofJC*  on  vf>it  hi  membrane  muqueuse  de  ees  diver;^ 
parties  couverte  *le  son  e[>illieliuni  r[ui  est  certainement  sur  la  surface  «^ 
peu  excorie,  mais  norniale  dims  sa  profomleur  et  ne  presentant  d'infilt 
tions  ni  avec  exsudat  diphtheriliqne  ni  avec  eelhdes  de  pus. 

Sous  repitele,  on  trouve  les  vaisseaux  sanguins  remplis  de  sang  et  f 
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les  eiitoiireiit  iiifiltres  avee  ties  leucocutes  ou  des  cellules  neo- 
jlastiques  Unflariunatioii)  ou  avec  des  globules  de  sang  cju*on  voit  dans 
es  ecchymoses  agglomeres  irreguliereinent. 

Dans  le  tissu  submiiqiieux,  on  voit  le  sang  extra  vase,  mais  on  ne 
'onstate  pas  d* inflammation. 

Dans  les  glandules  niuqueii.ses,  on  tronve  les  cellules  a  leur  place, 
nais  gonflees  et  si  fortenient  granulees  que  les  noyaux  sont  diffieiles  a 
listinguer  isolement,  menie  sous  rinHueiice  de  Taeide  aeetiqne  (altc- 
'oiian  parench ymatettn''  des  gkmdules). 

Les  glandes  salivaires  sont  d*un  exterieur  naturel  a  Foeil  nu,  mais  au 
meroseope  ou  trouve  les  cellules  secretoires  granulees,  mais  aucune 
nflammation  dans  le  tisso  interstitieL 

EpigloUe. — La  membrane  muquetise  de  leiuglotte  du  ligameiitari- 
:enoepiglottique  et  des  cartilages  aritenolderes  est  fortement  injectee  et 
^ouverte  d  ecchymoses  6parpillees  de  la  dimension  d*iine  tete  d  epingle. — 
5ous  le  microscope,  la  couehe  superfieielle  des  cellules  de  Tepitheliura 
5st  disparue,  mais  le.s  couches  proFondes  ne  sont  pas  alterees. 

Dans  le  tissu  propre  de  la  membrane  muqneuse,  ainsi  C|ue  dans  le 
tissu  sub-muqueux  jusqu'a  la  surface  du  cartilage,  se  trouve  une  by- 
p^remie  et  une  augmentation  des  cellules  cytoblastiques  et  des  globules 
Je  sang  extra  vase  dans  ce  tissu. 

Dans  le  tissu  cartilagineux  de  Fepiglotte.  rien  d'anormal, 

LarynX'trachee. — L'intericur  du  larynx  jusqn'aux  vraies  cordes  vo- 
cales  qui  sont  un  peu  rouges,  sans  etre  par  trop  gonflees,  est  lui-m^me 
d'un  rouge  fonce  injecte,  avec  des  ecchymoses  sann  plaies  ni  eTsudat. 

Au-dessous  des  cordes  voc*ales,  la  membrane  muqiieuse  est  plus  pale, 
seulement  tachetee  d'ecchynioses  csimcees;  [jIus  ba,s,  elle  est  couverte 
de  mucosites,  et  vers  le  milieu  du  tu^>e  on  constate  une  mucosite  grisA- 
tre,  legerement  adherente,  et  qui  se  detaclie  facilenient  au  contact  de 
Teau.  Sous  le  microscope,  ces  mucosites  sont  coniposees  de  petites 
cellules  rondes  leiicoci/iiqites,  melees  a  des  cellules  de  lepitelc  cylindrique, 
.mis  non  reumes  entrc  elles  par  des  masses  fibrineuses  et  adherentes 
m^xntdat  qui  neat  pas  croupeux  mais  catarrhal). 

Sous  !e  microscoi>e,  on  voit  dans  la  rricmbrane  rnuqueuse  les  m^mes, 
phenomenes  que  nous  avons  constates  sur  lepiglotte. 
■     Dans  la  partie  infcricure  de  la  traehee,  les  nuicosites  et  les  ecchy- 
fcoses  sont  moindres;  le  tissu  sub-muqueux  est  un  peufi?demateux  et  on 
■touve  des  ecchymoses  entre  les  veincs  qui  sont  remplies  de  sang. 

I*oumon  Droit.— I}Rn?,  le  sac  du  pleura  il  n\y  a  pas  de  liquide  sereux. 
^  pouraon  droit  est  sans  adherence,  Le  pleura  est  lisse,  peu  injecte; 
*P^ndant,  sur  la  partie  posterieure,  on  constate  que  les  veines  sont 

tLplies  hy[K)statiquemenL 
^^ur  la  surface  des  poumons,  on  trouve  partout  des  parties  lobulaires, 
^  «,x?rsees,  rouge  fonce,  dures,  proeniincntes,  de  la  grosseur  d'une  noisette. 
'^^  coupant  CCA  parties,  le  tissu  des  poumons  est  fonce,  bruniitre,  rouge, 
^^*-Hule,  sans  air,  peu  r^istant  sous  la  ])ression  du  doigt,  convert  d  ec- 
^i^moses  et  de  taches  blanc-grisatres,  cntourees  d  ecchymoses.  En 
*^^paiit  le  tissu  des  poumons  et  en  le  pressant*  on  fait  sortir  des  broncbes 
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one  mucfj^it^  epaisse,  jainidtre  et  puriforme.  La  membrane  muqueuse 
des  hronehes  est  injeclee  aver  des  ecehymoses.     {Bronchite  capillmrf  ) 

Dan.s  Fapex  du  poumoii  droit,  se  troiive  une  partie  d*une  lonpueur 
de  douze  €*entimctres  et  d*uiie  largeur  de  sept  eentimetres,  cxreupant 
toute  repaisseur  du  poumon;  le  tissQ  est  sans  air,  rou^e  fonc^,  constelle 
de  laches  grisfitres,  et  sous  le  couteau  sort  un  liquide  sanguineux  puri- 
forme,  couleur  choeolat.  (Premiere  phase  (Fune  pnenmonie  ai^ie  U*- 
bulaire,) 

Soumis  au  microscoj^e,  ce  liquide  se  eompose  de  petites  cellules  (leu- 
cocytes) ,  melees  de  globules  de  sang  rouge* 

Dans  le  tissu  du  poumon,  on  trouve  egalement  lieaucoup  d'eecli,v- 
moses  de  la  grosseur  d*une  noisette,  de  la  eoulenr  de  sang  fonce,  trcs 
souveut  avee  one  petite  tache  rouge-grisfltre,  (Pneumonie  aigue  lobu- 
[aire  dan  a  le  millen  de  tecchymose.) 

PoumoH  Gauche. — Dans  le  sac  du  pleura  !l  n'y  a  pas  de  liquide  se- 
reux.  IjC  pleura  ganchc  est  plus  rempli  de  sang  que  le  pleura  droit. 
Les  pneumouies  lohulaires  se  presentent  en  plus  grande  abondance.  Le 
tissu  du  poumon  est  rempli  de  sang  et  pen  resistant  sous  la  pression  dil 
doigt.  Sauf  ces  symp tomes,  nous  retrouvons  les  m^mes  pbeDomenes 
que  nous  avons  stgnales  dans  le  poumon  droit. 

La  membrane  muqueuse  dans  les  grandes  bronches  est  tres  injeetee, 
couverte  d'eccliyinoses  longitudinales  enlrc  les  fibres  longitudinidej*. 
niais  n'est  pas  trop  eouverte  de  mucosites. 

Sous  le  microscope,  on  voit  les  vesicules  pulm  on  aires  des  piieu  monies 
lobulaires  remplies  de  cellules  rondes  (leucocythes),  agglomerees  suf 
divers  points,  melees  a  des  globules  dc  sang  rouge;  on  trouve  egalement 
dans  quclqucs-unes  fhii  vesicules  pulmonaires  des  masses  gratiuleuses 
composees  de  granulations  fines  qui  ne  se  changent  pa^  sous  l*action  dc 
Facidc  acelique,  qu*il  soit  employ^  faible  ou  fort  (55<x>gla*a). 

Dans  le  tissu  des  parois,  entre  les  vesicules,  on  trouve  les  vaisseaux 
rem})lis  de  sang,  mais  aucune  augmentation  du  norabre  des  noyaux  et 
des  cellules. 

Dans  les  ecchymoses  qui  entourent  le.s  pneu monies  lohulaires,  on 
voit  les  vesicules  remplies  de  globules  de  sang  rouge  ou  eclatees  et  Ic 
tissu  du  poumon  dechire  par  la  pression  de  la  masse  de  sang. 

Le  Pericarde.— On  trouve  dans  la  cavite  du  pericarde  ^00  grammes 
d*un  liquide  sereux  rougedtre. 

Sur  le  pericarde  parietal,  surtout  sur  Tartere  pulmonaire,  on  voit  des 
ecchymoses  dispersees,  mais  nulle  part  on  ne  constate  d'exsudat  in- 
flam  mat  oire. 

Le  Ca'ur.—lA^  ventricule  droit  est  un  peu  flasque,  le  |>ericarde  est  uu 
peu  opaqoe;  le  ventricule  gauche  est  contracle  et  dur.  En  coupant* 
on  voit  la  musculature  d\in  blanc-gris,  opaque,  comme  trenij>ee  dans 
Talcool  ou  cuite.  Vet  jispcct  grisMre  de  la  musculature  est  encore  plu5 
}>ronouce  dans  Tatrium  qui  est  flasque.  Dans  la  cavite  du  vcntrieide 
gauche  se  trouvent  100  grammes  de  sang  fonce,  liquide,  m^le  a  des  co- 
agules  fonces.     LVndocarde  est  un  peu  opaque,  mais  sans  ecchymoses. 

Le  ventricule  droit  est  dilate.     Dans  sa  cavite,  on  trouve  du  sang 
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quide,  d'un  aspect  fonce  et  de  grandes  coagules  fibrineuses  jaun&tres. 
luand  on  coupe  la  paroi,  la  surface  en  est  gris&tre,  peu  resistante,  opaque, 
ms  ecchymoses. 

Les  valvules  sont  imbibees  de  sang  mais  saines. 

Les  fibres  de  la  musculature  du  coeur,  vues  au  microscope,  sont  paren- 
bymateuses,  degen6r£es,  c'est-a-dire  que  les  fibres  longitudinales  sont 
sUement  granulees  qu'on  ne  pent  apercevoir  ni  les  stries  transversales 
i  les  stries  longitudinales. 

CcariU  PirUoniale. — Pas  de  liquide;  le  p^ritoine  est  normal;  les  in- 
sstins  un  peu  trop  remplis  d'air;  ce  qui  se  manifeste  par  la  projection 
les  intestins  lors  de  Touverture  faite  dans  Tabdomen  avec  le  couteau. 

Rale. — La  rate  est  d'une  forme  et  d'une  dimension  normales;  la 
apsule  d'un  gris  blanc,  un  peu  ridee;  la  pulpe  obscure,  pas  trop  remplie 
le  sang  d*un  brun  rouge&tre,  un  peu  flasque,  peu  r^istante  sous  le  doigt, 
»arce  que  la  pulpe  rouge  sort  entre  les  fibres  comme  une  p&te  liquide. 
*as  d'ecchymoses. 

La  pulpe  a  sous  le  microscope  les  elements  cellulaires  grands  et  petits 
lans  un  6tat  normal  m^l^s  a  des  cellules  de  pigment. 

Le  Faie, — Forme  et  dimension  normales.  La  surface  est  lisse,  les 
uites  des  bords  sont  prononcees;  on  constate  un  certain  nombre  d'ad- 
lerences  filiformes. 

Sur  la  surface  convexe  du  petit  lobule  du  milieu,  se  trouvent  certaines 
parties  de  la  grosseur  d'une  noisette  qui  sont  obscures  et  qui  sont  remplies 
le  sang. 

Si  Ton  fait  une  incision  dans  le  tissu,  la  surface  est  tres  opaque,  d'un 
pris  fonce;  le  doigt  y  penetre  facilement,  chaque  lobule  est  difficile  a 
iistinguer.  Sous  le  microscope  on  voit  les  cellules  du  foie  si  fortement 
pranul^es  que  les  noyaux  sont  invisibles;  de  plus  on  constate  qu'un  bon 
lombre  des  cellules  est  rempli  de  gouttes  de  graisse. 

Veniricule. — Les  membranes  muqueuses  sont  normales.  Le  ventri- 
nile  est  dans  la  moitee  du  Cardia  blanc  et  normal,  mais  dans  la  moit^ 
lu  pylorique  grisAtre,  opaque,  imbibe  de  sang  et  on  trouve  cinq  ecchy- 
noses  de  la  grosseur  d'une  noisette. 

La  membrane  muqueuse  du  ventricule  vue  au  microscope  donne  les 
!ellules  glandulaires  ainsi  que  les  cellules  de  Tepitele  opaque,  legerement 
;ranul£es  rarement  avec  des  noyaux  \nsibles. 

DtuxUnum. — La  membrane  muqueuse  est  grisatre,  normale,  pas 
^nfl^,  r^pitele  un  peu  opaque,  du  reste  normal. 

PetU  IrUestin. — Dans  la  partie  de  mesentere  qui  touche  aux  in- 
:estins,  on  rencontre  quelques  ecchymoses  de  la  grandeur  d'une  piece  de 
^nq  francs;  sur  la  partie  de  la  membrane  muquease  correspondant  au 
mesentere  rien  d'anormal. 

Dans  les  autres  parties,  (les  plaques  de  Peyers,  follicules  solitaires), 
1  n'existe  pas  de  gonflement,  seulement  la  couleur  de  la  muqueuse  est 
^ris&tre.     La  membrane  muqueuse  normale,  un  peu  opaque. 

Cecum, — II  contient  des  excrements  peu  solides  et  des  aliments  non 
ligeres.  1«  membrane  muqueuse  est  remplie  de  sang  et  couverte 
I'ecchymoses.    Les  grandules  solitaires  ne  sont  pas  gonflees. 
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Colon.— ( J risiiirc,  oiais  ricn  d'anormal.  Dans  le  colon  adiierent  U 
memljTaiie  nmqueuse  est  un  peu  plus  iiijectee  de  sang  mais  sans  ecchv' 
moses. 

Recium, — La  iiieinhraiie  muqueuse  nVst  pas  trop  injectw  de  saii|[, 
niais  un  pen  congested  vers  ranus. 

Vensic^Se  conleiiaiit  qu  environ  aO  grammes  d' urine  jaimatre  a 
letat  normal.     Seulement  de.s  traees  d'albumine. 

Reins.— Dmii>  la  capsule  extt*rieure»  on  constate  des  ecchymojies 
fraiches,  la  capsule  se  detaelie  facilcment. 

En  renlevant,  on  dechire  le  tissu  des  reins;  en  coupant  on  volt  le 
cortical  grisatre  et  opaque.  I^es  glomeruli  sont  remplis  de  sang  et  se 
voient  cumme  des  points  rouges  et  tres  fins.  Les  pyramides  sout  jilus 
reinplies  de  sang  el  le  tissu  plus  rouge  foiice. 

Les  calices  et  le  lia^ssin  contlennent  un  liquide  d'un  Wane  jaune  puri- 
forme  et  muqueux  qui  sous  le  microscope  se  compose  de  cellules  epilhe- 
Hales  cytindriques  et  de  qncli|nes  cellules  Icucociftiques  rares. 

Le  tissu  des  reins  sous  Ic  microscope  est  [)resque  a  Fetat  normal,  les 
cellules  de  repitele  des  canaux  courhes  er  etroits,  sont  e  leur  place  ave«! 
le  noyau  facile  a  distinguer,  seulcment  la  masst*  de  protoplasme  qui 
entoure  le  noyau  est  un  peu  plus  granule  que  dans  Fetat  normal. 

Cerveau.—'hii  dura  mater  est  normale,  les  vaisseaux  de  pia  mater 
sont  tres  peu  remplis  de  sang,  sans  ec<4iymoses  et  sans  liquide  djms  ka 
cavites  subarachnoidales,     Dans  les  vcntriculcs  de  cote,  pus  de  liquide. 

L'ependume  est  normale.  La  masse  grisatre  et  bhuichatre  du  eer- 
veau  est  un  peu  flasque.  humide,  tres  pen  reniplic  de  sang. 

Tela  corioidea  rt^mplie  de  sang  sans  eccliymoses.  Ix  cervelet  et  les 
grands  ganglions  sur  la  base  sont  dans  Fetat  normal. 

(EiL — Sur  la  membrane  muqueuse  des  conjonctives  plusieurs  ect^jv- 
moses,  le  rcste  normal.  Les  parties  profondes  du  globe  de  Fu-il  sont  daito 
F^tat  normal, 

Les  muscles  du  corps  et  les  extremites  ont  Faspect  et  la  couleiir 
normaux;  mais  sous  le  microscope,  on  trouve  quelques  fibres  normal® 
et  quelques  autres  si  forlement  granulees  qu'on  ne  pent  tli>;tinguer  ni  te 
stries  longituclinalcs  ni  les  stries  transversalcs, 

I>cs  glandcs  lymfjhatiques  de  tout  le  corps  se  troiivent  dans  VcUi 
normal,  ni  gonflecs  ni  injectees^  ni  con  tenant  des  bacbteridcs, 

Le  sang,  pris  du  ventrieule  gauche  du  coeur  a  la  meme  composition 
que  eelui  extrait  d^s  gencives  six  heures  avant  la  mort  (soit  avec  addili<"* 
de  solution  de  sel  mar  in,  soit  sans  addition) ;  les  globules  rouges  et  blancs 
sont  a  Fetat  normal,  com  me  forme,  couleur  el  dimension.  Les  globute 
rouges  sont  empiles,  et  entre  eux  on  ue  distingue  de  bachterides  ni  tow> 
ni  d'aulre  forme,  Iaj  meme  resuUat  negatif  est  constate  par  notit 
savant  confrere,  le  clm^cur  Abbate  Bc\\ 

Nous  nous  pcrmettrons  d'ajouter  un  mot  an  sujet  d'un  cheval  »^* 
taque  de  la  maladie  le  matin  et  (pii  est  mort  le  soir  meme,  et  dont  Ti^^" 
topsie  est  faite  deux  heures  ajires  la  mort,  pour  constater  les  alteration^ 
pathologiques  de  la  premiere  phase  de  la  maladie. 
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Nous  avons  trouve  le  catarrhe  avec  des  ecchymoses  dispersees  dans 
rarriere  bouche,  la  langue,  la  trachee,  les  bronches  et  sur  la  surface  des 
poumons  plusieurs  ecchymoses  d'une  dimension  variant  de  la  grosseur 
d^une  noisette  jusqu'a  celle  d'un  oeuf,  et  seulement  dans  quelques-unes 
de  ces  petites  ecchymoses  des  parties  d^colorees,  blanches-gris&tres  au 
milieu.  En  glissant  avec  les  doigts  sur  la  surface,  on  trouve  plusieurs 
parties  en  saillie  dures;  en  faisant  une  incision,  la  surface  de  celle-ci  est 
d*une  couleur  rouge  fonce  4  la  peripheric  et  au  milieu  rouge  gris&tre. 
Dans  le  tissu,  on  voit  des  apoplexies  rouge-fonc6es  de  ladite  grandeur 
et,  en  outre,  en  serrant  le  tissu  qui  contient  de  Fair  entre  ces  apoplexies, 
la  mucosit6  sort  des  bronches  les  plus  petites  (bronchite  capillaire). 
Les  parties  post6rieures  sont  tellement  infiltr^  de  sang,  que  le  tissu  est 
Touge-fonce,  vide  d'air,  dur,  mais  en  m^me  temps  peu  resistant  sous  le 
doigt.     Engouement  hypostatique. 

Les  autres  organes  ont  la  m^me  alteration  parenchymateuse  que 
nous  avons  vue  dans  I'autre  autopsie. 

Nous  n*avons  trouv^  ni  des  plaques  diphteritiques,  ni  croupeuses; 
ce  qui  prouve  que  la  maladie  n'est  ni  diphteritique,  ni  croupeuse.  Nous 
n^avons  pas  vu  la  rate  agrandie;  ce  qui  prouve  que  nous  n'aN^ons  pas 
affaire  a  un  typhus.  Ce  n'est  pas  une  maladie  charbonneuse,  parce  que 
les  glandes  lymphatiques  ne  sont  pas  attaqu^es;  mais  nous  avons  sous 
les  yeux  une  maladie  d'infection,  un  empoisonnement  du  sang,  qui  se 
localise  dans  les  organes  respiratoires  comme  un  catarrhe  de  Tarriere- 
bouche:  le  larynx,  la  trachee,  les  bronches  comme  des  pneumonies 
lobulaires  multiples  et  des  apoplexies  dans  les  poumons. 

Le  caract^re  d'infection  de  la  maladie  se  revele  par  la  dissolution  du 
sang  qui  produit  les  ecchymoses  partout  dans  les  organes  respiratoires, 
ainsi  que  dans  le  pericardium,  le  colon,  le  mesentere  et  par  les  altera- 
tions parenchymateuses  du  foie,  du  coeur,  de  la  rate,  des  reins  et  de  la 
membrane  muqueuse  des  intestins. 

Ainsi  que  nous  I'avons  dit,  la  maladie,  depuis  deux  mois  qu'elle  sevit 
au  Caire,  a  enleve  a  peu  pres  les  deux  tiers  des  chevaux. 

Dans  THippodrome  et  dans  les  ecuries  de  Boulaq,  sur  98  chevaux,  65 
out  ete  attaques  et  7  seulement  ont  ete  gueris;  dans  I'ecurie  de  M.  Billiet, 
sur  65  chevaux,  40  attaques,  et  on  n'a  reussi,  malgre  tous  les  efforts  tentes, 
qu'a  en  sauver  un  seul. 

La  dur^e  de  la  maladie  varie  de  un  a  quatre  jours. 

Jusqu'4  present,  il  a  ete  difficile,  pour  ne  pas  dire  impossible,  de 

guerir  la  maladie;  not  re  attention  sera  alors  premierement  de  chercher 

l^  moyens  pour  arr^ter  Tepidemie  dans  sa  marche  et  prendre  des  pre- 

^utions  prophylactiques  afin  de  sauver,  autant  que  possible,  les  chevaux 

lion  attaques. 

Nous  n'avons  pas  a  nous  occuper  des  grandes  mesures  administratives, 
qui  sont  les  m^mes  dans  toutes  les  epidemics,  et  qui  appartiennent  aux 
administrations  sanitaires  et  gouvemementales,  nous  voulons  seulement 
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indiquer  les  mesures  les  plus  essentielles  a  observer  par  les  proprietaires 
de  chevaux. 

Les  mesures  k  prendre  seront  alors  d'emp^her  le  poison,  qui  est 
probablement  dans  Fair,  d'agir  et  d'entrer  dans  le  corps  du  cheval. 

L'autopsie  nous  a  fait  voir  que  ce  sont  les  organes  respiratoires  qui 
souflFrent  principalement;  le  but  de  notre  travail  sera  par  consequent 
d'emp^cher  le  poison  d'entrer  en  contact  avec  les  membranes  muqueuses 
respiratoires. 

A  cette  intention,  nous  avons  fait  construire  des  muselieres  en  toile 
doublee.  Entre  les  deux  parois,  on  place  du  coton  tremp^  dans  une 
solution  d'acide  phenique  et  d'acide  salicique  et  sech6.  Le  sac  serre 
completement  au  moyen  d'un  elastique  a  la  t#te  du  cheval,  et  permet 
ainsi  a  Fair  d'entrer  seulement  apres  avoir  passe  et  avoir  ete  filtre  dans 
les  couches  de  coton  desinfectant. 

Le  cheval  reste  ainsi  la  nuit  comme  le  jour. 

Quant  a  la  nourriture,  on  a  seulement  a  faire  venir  toujours  I'cau 
d'un  endroit  non  infecte.  De  I'eau  prise  d'une  sakie  pres  de  Tendroit 
ou  on  enterre  les  chevaux  ou  des  ecuries  infectees  est  dangereuse. 

L'lsolement  des  chevaux  pour  qu'ils  ne  viennent  pas  en  contact  avec 
les  miasmes  conta^ieux  est  necessaire.  II  faut  retenir  les  chevaux  dans 
I'ecurie  aussi  longtemps  que  durera  Tepidemic,  afin  qu'ils  ne  viennent 
pas  en  contact  avec  des  chevaux  infectes  ou  des  endroits  de  la  rue 
infectes. 

On  defendra  I'entree  de  Tecurie  saine  aux  cochers  et  domestiques 
qui  n'y  sont  pas  employes.  Les  employes  de  I'ecurie  se  laveront  de 
tempts  en  temps  les  mains  avec  une  solution  d'acide  carbolique. 

II  faut  tenir  I'ecurie  bien  propre,  arroser  trois  fois  par  jour  avec  une 
solution  d'acide  phenique  et  de  chlore  liquide  et  y  faire  brCder  du  soufre. 

Une  ecurie  dans  laquelle  il  y  a  eu  des  cas  de  maladie  doit  ^tre  enduite 
de  mortier  et  blanchie.  On  y  fera  des  fumigations  de  soufre  pendant 
quarante-huit  heures. 

Nous  avons  en  I'occasion  d 'essay er  pratiquement  ces  mesures  et  dc 
voir  leur  efficacite  dans  une  ecurie  situee  au  centre  de  I'epidemie,  floignec 
seulement  d'une  distance  de  50  a  400  metres  des  ecuries  dans  lesqudtea 
I'epidemie  existait,  et  nous  avons  constate  que  jusqu'aujourd'hui  Ifes 
chevaux  ne  sont  pas  atteints. 


)IFFUSE  MULTIPLE  CAPILLARY  FAT  EMBOLISM 
OF  THE  LUNGS  AND  BRAIN  AS  A  FATAL 
COMPLICATION  IN  COMMON  FRACTURES, 
ILLUSTRATED  BY  A  CASE* 

WITH   J.    H.    SALISBURY,   M.D. 


In  calling  your  attention  to  the  above-named  serious  but  very  rare 
isease,  we  shall  first  quote  the  history  and  postmortem  examination  of 
case  observ'ed  last  summer  in  Dr.  E.  W.  Lee's  surgical  ward  in  Cook 
bounty  Hospital,  and  afterward  make  some  general  remarks  on  the 
lain  features  of  the  subject. 

History. — ^The  patient,  Mrs.  B.,  a  housewife,  aged  forty-five,  and  a  native  of  Ireland* 
as  admitted  to  Cook  County  Hospital  July  ^,  1879. 

On  admission,  the  patient  stated  that  she  had  fallen  from  the  roof  of  a  kitchen  to  the 
■ound,  a  distance  of  3  meters,  striking  upon  her  left  side.  On  examination,  e\'idences  of  a 
acture  of  the  upper  part  of  the  shaft  of  the  left  femur  were  found. 

The  leg  was  placed  in  a  comfortable  position,  but  no  permanent  dressing  was  applied. 
lorphin  was  given  jrro  re  nata. 

July  26th:  The  patient  was  very  restless,  but  did  not  complain  of  much  pain. 

July  27th:  In  the  morning  the  patient  seemed  to  be  sleeping  quietly,  but  the  respira- 
ions  were  quite  rapid;  1  p.  m.,  the  patient  was  stilt  unconscious;  she  could  be  rouse<l 
KHnewhat,  but  did  not  become  conscious;  the  pupils  responded  to  light;  5  p.  m.,  she  had 
some  slight  spasms;  the  jaws  were  firmly  set  for  a  few  minutes;  7  p.  m.,  pulse  112,  some- 
what weak;  temperature,  38.5**  C.  (101}i°F.);  respirations,  40  per  minute,  regular.  The 
'•tient  was  still  comatose,  face  pale,  lips  slightly  bluish.  The  movements  of  the  thorax 
rere  natural.  Upon  percussion,  the  dullness  of  heart,  liver,  and  spleen  was  found  to  be 
tthin  the  regular  boundaries.  Auscultation  showed  the  sounds  of  the  heart  to  be  normal. 
*'^r  the  lungs  the  normal  vesicular  breathing  was  heard.  No  rAles  were  heard,  either 
^h  inspiration  or  with  expiration.  The  posterior  parts  of  the  lungs  were  also  natural, 
c  abdomen  was  natural.  The  pupils  responded  to  light,  and  were  equal  in  size. 
^*^  was  no  local  paralysis  in  any  part  of  the  body.     The  urine  contained  no  albumin. 

•mJuly  28th:  The  symptoms  were  about  the  same,  except  thiit  all  over  the  lungs  were 
*^  the  coarse  r&les  which  usually  occur  in  the  agony. 

^r.  Fenger  saw  her,  and  made  the  diagnosis  of  diffuse  multiple  eapillary  fat  embolism 
■*^«  lungs.    Prognosis,  fatal. 

She  died  in  the  afternoon  of  July  28th. 

X)r.  Salisbury  noticed  about  the  patient  an  inde.srTibable  sw<»etish  odor. 

^•iutojMy. — To  the  coroner.  General  Mann,  we  owe  our  thanks  for  his  kin<lnc»»,  which 
^-Viled  us  to  hold  the  exceedingly  interesting  postmortem.     There  were  pr<?sc»nt  (J<?neral 

^.  *  Chicago  Med.  Jour,  and  Examiner,  1879,  vol.  xxxix.  p.  587.     Kead  before  the 
^aicago  Medical  Society,  November  17,  1879. 
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Maiiii,  Dr».  Mt'VVilliams.  ML'rrirutin,  ami  Li't%  of  Iho  liospit»l  &\mS,  besides  the  miernei  ul 
Hie  lnwpiLal. 

The  autopsy  was  made  twenty  huurs  aft^r  deiillK  The  rigor  mortis  was  well  nurkeH 
The  siibcutiineoiis  adipose  tissue  whs  aliumlant.  The  striated  mus<*les  appeared  i>atiii»l 
In  thi*  pericardium  was  found  about  15  c.n.  of  tliin  yellow  fluid.  The  heart  waj  lutanl 
in  shape  and  i*ize.  tint  flahUy.  The  vwlves  and  ^'uditrardiurn  were  natural.  The  he»ft 
muscle  was  somewhat  gniyiiih.  The  heart  iiud  hirjsje  vessels  containeii  dark  fluid  blocii. 
as  in  Mtrauf^ulation.  Small  drops  of  fiit  were  foiiml  sw  imminji^  on  the  bluod.  Some  oM 
adhesions  existed  in  tlie  left  pleural  cavity.  Nothing  abnomud  was  found  in  the  pUiir* 
eostabs  nor  in  the  jdeiira  puhnonab'i.  In  the  subpleuml  tissue  were  muny  small  cechy- 
mose**  up  to  the  .size  of  a  pinbead^ 

The  surface  of  the  left  lung  bad  a  peculiar  retb  spottcil  appearance,  whirfi  wu 
most  marketl  tn  the  anterior  parts  of  the  lobes.  The  cut  aurfaec  of  the  lung  presented 
the  (Ml me  appeurimce.  Some  parts  were  tiuiie  white,  whicli  wa.s  due  pArtly  lo  aofinia 
but  chiefly  to  empbyseina  ah^ng  the  anterior  liorders. 

TIh^  posterior  part  of  both  lungs  was  congest etl  and  somewhat  etlemutous,  Therf 
was  no  capillary  bn>iicbiti.'*.  The  brouehial  mucous  iiionibrane  was  somewhat  iojectedl, 
l>ut  there  were  no  ecehymowj's  and  no  mucus  except  in  the  largest  tube;s. 

In  onv  place,  at  the  base  of  the  lower  lobe  of  the  right  lunj^,  were  some  larirer  ecehjr- 
moses.  These  ecchyraoaes  were  mostly  subpleural.  The  cranium  was  rather  thick,  but 
otherwise  natural  The  dura  mater  was  nattu-al.  The  la  tend  ventricles  eontaineij  • 
little  clear  serous  fluid-  The  brain  tissue  of  the  hemispheres  was  natnrab  and  not  pAr- 
ticularly  anemic.  On  the  cut  surface  tif  the  hemispheres,  especially  in  the  while  suit- 
stance,  were  found  numerous  ecehymoses,  appearing  as  small,  rounds  dark,  bhx>d-rr4 
points,  varying  in  size  from  points  scarcely  visible  up  to  1  mm.  in  diaiiieter.  These 
were  found  all  tlirougb  the  white  substanet%  and  a  few  were  found  in  the  gray.  Thr  »inr 
spots  were  found  in  the  cerebelhmi,  and  a  group  of  them  tn  the  anterior  part  of  the  poos 
varolii  and  some  in  the  corpus  callosuin.  The  vessels  at  the  base  of  the  brain  wrrr 
natural.     The  ;iub?ttance  of  the  large  ganglia  was  natural. 

No  fluid  wa.'*  found  in  the  abdominal  cavity.  The  peritoneum  was  natural  TUe 
.ipleeu  was  of  natural  shape  and  si^e,  but  on  the  surface  were  seen  several  small,  <ifl'^'^* 
irregularly  shaped  spota,  4  mm,  in  diameter,  which  seemed  lo  be  superflcial  bemorrha^ 

The  liver  was  grayisti  and  aneiuie.  but  there  were  no  ecehynio»es.     The  kidney  w^w 
of  natural  shape  and  hi/x%  flabby,  but  otherwise  normal.     The  uterus  and  bladder  Wffr 
norniat     In  t!ie  fumlus  of  the  stomach  were  small  eechymoseH  in  a  limitt*d  si>aeet>f^i 
cm.  in  diameter.     Otherwise  the  mucous  membrane  of  the  intestines  was  normal.     In  tbr 
upper  part  of  the  left  femur,  between  the  Erst  and  second  third,  was  a  complete  tniiis^'prse 
fraetur<\  surroiimlecl  by  the  usual  amount  *)f  eoagidate^l  blood,  filling  the  sumoundinic 
intermuscular  spaces.     The  substjtnee  of  the  fmetured  bone  was  normal.     The  marrow  ia 
the  canal  of  the  shaft  was  yellow  from  infiltration  with  fat,  as  we  usually  find  it  in  dderl*" 
persons.     No  traces  of  inflammation  wert?  st-en  in  or  aruuml  the  fracture.     There  Ktrtv^^ 
cnagnla  in  the  larger  of  the  surrounding  veins.     The  femoral  vein  containeii  dark  flui*^ 
blood  with  no  visible  fat-dropji  in  it. 

Microscopic  exauiinat ton  showed  the  following  interesting  features; 

Small  pieces  cut  oil"  with  the  sicissors  from  the  surface  of  the  lung  showeil  the  *ina!l 
arteries  and  some  of  the  capilhiries  of  the  pleural  tissue  as  a  whitish-yellow,  rt^fracting  n^  ^ 
work,  owing  to  the  injection  and  filling  up  of  those  vessels  with  liquid  fat.     Seetions  fpo«^ 
the  interior  of  tlie  lung  tis.sue  showed  a  fine,  more  or  less  eonipletc  injection  of  Iiq«i4f»t^   *• 
in  the  network  of  capillaries  surrounding  and  protruding  into  the  air^etb. 

Tlie  sketches  shf»w  tlie  a  hove- mentioned  features: 

Fig,  li  shows  one  complete  air-cell.  A,  and  three  incomplete  ones,  B,  C,  D.     la 
interstitial  tissue  In'twecn  these  four  air-cells  you  see.  besides  the  usual  charwetemtic^ 
etastie  rd>ers,  a  light  network  of  injec  teil  <'i]pillaries,  a  loop  of  which  protrudes  at  E  &fi^  ^ 
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in  high  relief  from  the  mternal  wall  of  the  air-cell;  at  Ci»  part  of  the  network  t>f  cjipilliirjea 
;it  the  bottom  of  the  air-oel!  is  visible,  on  a<*eoimt  of  the  injeclion  with  fat* 

Fig.  13  shows  an  almost  complete  injeetinn  of  the  capinary  network  at  the  hoi  torn  of 
theair-celU  A,  In  the  interior  of  thi*t  network  we  find  the  homogeneous  ii*<peet  of  the  fat* 
iDtt'iTupted  by  small,  roimch  ^mniilar  bwlics  of  the  si/e  uf  a  white  blocxl-^^-orpiiscle  The 
obove-mentionetj  small  bodies  may  l>e  either  while  bl<TCMt-eorpuseles,  still  clinging  to  the 
waU  of  the  capillary  after  the  oily  fat  hiis  set  in,  or  leiikoeytes  brought  up  with  the  fat  from 
the  marrow,  where  tht'y  are  usually  found  in  gn-al  numbers. 

The  specimens  we  hereby  show  in  the  raicrosf!ope  do  not  exliibit  the  aiiove-flei*eribe<J 
condition  so  distinctly  now»  liccfiuse  the  fat,  in  the  course  of  tlie  elnpsetj  tiiree  months,  has, 
in  most  places,  run  out  from  the  cut  branches  of  the  capillaries  and  shows  ibclf  now  us 
round*  refracting  fatH:|rcjps  scatterecj  all  over  in  tlie  tissues.  Still,  the  capillary  injeetion 
is  visible  in  some  places  and  the  filling  up  of  the  smnller  arteries  with  fat  can  lie  c*asily 
eoottgh  recognizee! — as  shown  in  the  microseope  with  the  low  pt>wer.  In  anntlier  miertj- 
scxvpe  we  §how  a  section  of  the  lung  tissue  with  empty  eapi!laries  only  to  call  nttcnlion  to 
thr  fact  that  here  the  enpillnries  are  not  visible  at  alh  and,  unless  the  capillaries  are  filled 
with  blood  or  ^me  colored  artificial  injecting  fluid,  we  will  not  l>e  nbte  to  see  a  iniee  of 
them*     The  microscopic  examination  of  the  small  hemorrhages  in  the  brain  tissue  showed 


Fig.  I J. 

suhcapillar)*  arteries  in  the  center  of  the  hemorrhage  filled  with  fat  in  the  same  manner 
»*i  the  lungs.     In  none  of  the  other  organs  of  tiie  btxiy  were  we  able  to  discover  any  fat 
*^e  smaller  veissels. 
.  Upon  adding  osmie  acid  in  the  sections  of  lung  tissue,  the  fat  in  the  vessels  is  colort*<! 

Jr^^^i  and  the  vesseb  then  appear  as  if  tlicy  were  i\lM  with  siune  bliick  injecting  Huid, 
***-5S  renders  the  demonstration  of  the  presence  of  fat  much  easier  than  by  the  examination 
:R£taine<l  specimens. 


Kt 


\Vc  are  indebted  to  the  kindne,ss  of  Dr.  Mcrriiiuin  for  part  of  the 
xature  coocerninK  this  suhjeet,  viz,,  the  Medical  Reeord.  of  New  York, 
^^^'  19,  1S79,  where  two  fatul  causes  of  fatty  eiTibolisiii  in  fractures  are 
^fiy  staled. 

As  far  as  we  rememl*er,  the  first  observation  was  made  in  Cieroiany, 

186*i,  by  the  renowned  patholo^'ist.  Prof,  Zenker.     Attention  once 

^^*led  to  the  danger  of  hTjnid  fat  from  the  marrow  of  fractured  hones 

f»-x^iing  access  to  the  veins  and  caiisinjc:  ohstnirtion  of  the  Iwng  capilhiries, 

^^^i^nerons  examinations  were  made  of   the  lung   tissue  in  occasional 
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deaths  after  fractures  and  other  lesions,  and  it  was  found  (Orth*)that 
fat  embolism  in  the  lungs  occurs  in  ahnost  every  case  of  extensive  frac- 
ture of  the  bones.  It  is,  however,  in  only  a  very  small  number  of  frac- 
tures that  the  amount  of  fat  enlering  the  circulation  is  considerablr 
enough  to  prove  fatal,  or  even  to  give  recognizable  disturbances  in  the 
course  of  common  uncomplicated  fractures. 

Further  investigations  }>y  Floornoy  and  von  Recklinghausen  in  the 
necropsy  theater  at  Strasburg  showed  that  slight  diflFuse  fatty  embolism 
could  be  found  in  10  per  cent,  of  a  scries  of  ^6^^  dead  bodies.  Up  to  1879 
Egli  Sinehiirt  had  gathered  records  of  140  reported  cases,  and  he  found 
tlie  etiologA^  to  l^e  limited  to  one  of  the  folh>wing  three  morbid  conditions: 
(1)  Extensive  contusion  or  hiceration  of  soft  parts,  containing  abundance 
of  adipose  tissue.  ('2)  Fracture  with  extensive  lesion  of  the  marrow  of 
the  bones.  (3)  Osteomyelitis — chronic  as  well  as  acute  inflammation 
of  the  marrow  of  the  bones. 

The  most  severe  cases  of  fatty  embolism,  however,  set  in  after  frae* 
tures;  e.  g.,  in  140  cases  death  ensued  in  18;  that  is,  13  per  cent.  Ot_ 
these  18  deaths,  10  occurred  in  the  84  cases  of  fracture. 

Symplamif  and  Diatptoifi,s, — The  symptoms,  as  Egli  Sinclair  gi' 
them,  from  cases  of  fatty  embolism  in  extensive  fractures,  are  as  follows: 
Unexi>ected,  rapidly  increasing,  general  debility;  then  the  symptoms 
from  insufficiency  or  entire  absence  of  oxidation  of  the  blood;  respira- 
tions from  40  to  60  in  the  minute;  pulse  weak  and  frequent;  temperaturp 
often  somewhat  augmented*  Rales  in  the  larger  bronchi,  and  finally  in 
the  trachea  (premortal).  Dyspnea  sometimes  to  the  highest  degree; 
then  reddish  foam  coming  out  of  the  month.  The  face  grows  pale, 
later  cyanotic;  the  extremities  get  cold,  pupils  contracted.  The  patient 
becomes  somnolent,  finally  comatose,  and  death  ensues,  sometimes  pre- 
ceded by  vomiting  juid  spasms. 

The  diagnosis  in  the  case  which  we  have  related  was  based  on  tlie 
following  reasoning:  ^H 

We  had  before  us  a  previously  healthy  person  with  a  simple,  luicoM^ 
plicated  fracture  of  the  femur  that,  from  the  beginning,  promised  to  rtio 
the  usual  benign  course  toward  healing.  The  second  day,  except  soroe 
restlessness,  there  was  nolhing  to  indicate  the  approaching  danger.  Tbf 
third  morning  she  was  found  in  a  comatose  condition,  which  had  «et  i« 
without  any  previous  suffering  sufficient  to  waken  her  from  her  skc\i, 
which  ntcans  that  the  grave  sym}jtoms,  as  usual  in  tliese  cases,  set  in 
suddenly.  Besides  this  comatose  condition,  we  find  no  fever  of  any  jW> 
count.  A  tem})erature  of  101 '4'^  F.  is  the  usual  aseptic  and  innocent 
rise  in  temperature  that  will  be  found  (Volkmann,  in  11  out  of  14}) 
most  of  the  fractures  of  the  femur  not  treated  with  immovable  dres^iing*- 

*  Ortli:  DiagQoais  in  Pathalogicnl  Aruitoiuv,  IranslaUtl  by  Slmttuck,  New  \or»' 
1878,  p.  1«0. 

t  Egli  Sinckir:  "t^ebcr  Ffttcmbolie,"  Corresijondcazbl.  f.  SchwcuEer  AenUi  vol.  ^'^^ 
1879;  St.  Petersburg  med.  Wochenjichr..  187».  No.  «S;  Allgeineine  med.  C^ntral-Zeii«n|«' 
Berlin,  1879,  p,  083. 

tVolkmann:  "Ucber  septii*che,^  uniJ  aseptischcs  Wandfiebcr,**  Summlung  k»*' 
VortrJige,  p.  lU^. 


rhe  physical  examination  does  not  show  any  morbid  symptom  in  the 
>rgans  of  the  thorax  and  the  abdomen.  The  urine  shows  that  there  is 
ao  disease  of  the  kidneys  and  no  dia!>etes.  As  to  the  brain,  we  find  no 
symptoms  of  a  kx^^al  di.^ease.  There  is  no  paralysis,  equal  pupils,  and 
no  symptoms  of  pressure,  such  as  stertorous  breathing,  etc. 

The  only  positive  symptonis  able  to  lead  attention  in  the  direction  of 

the  seat  of  serious*  trouble  were  the  cyanosis,  paleness  of  the  face,  bluish 

hue  of  the  lips,  and  the  augmented  number  of  respirations — 40.     These 

symptoms  evidently  pointed  to  the  hmgs.     As  now  the  air-cells  as  well 

^Lss  the  bronchi  were  normah  we  must  place  the  trouble  in  the  circulatory 

^Bs^'stem  of  the  lungs — thrombosis  or  embolism  in  a  great  part  of  the  puU 

Hmonary  vessels. 

H  A  spontaneous  thrombosis  in  the  trunk  and  branches  of  the  pub 
V^ioii^iT^"  artery  can  take  place  in  endarteritis  of  this  artery.  But  this 
disease  is  as  seldom  found  here  as  is  endocarditis  in  the  right  heart. 
Embolism  could  occur  from  a  loosened  thrombus  in  any  part  of  the 
venous  .system  from  the  right  ventricle  or  auricle,  but  here  was  no  pre- 
vious heart  disease  and  no  previous  exhausting  febrile  disease. 

The  only  peripheral  diseased  place  to  be  found  was  this  recently 
fractured  femur.  Around  a  fracture,  thrombosis  in  the  larger  veins  is 
not  imcommoniy  found  (F.  Durodie*).  The  thrombi  from  the  smaller 
veins  formed  around  every  fracture  extending  out  into  larger  and  larger 
veins,  causing  probably  part  of  the  edema  accompanying  so  many  frac- 
tures of  the  extremities.  Ixiosening  of  part  of  these  thrombi  and  subse- 
quent embolism  of  the  lungs  are  rare,  but  take  place  in  1  case  out  of  300 
(Durodie).  A  sufficiently  large  aseptic  emlxtlus  in  both  of  the  main 
branches  of  the  pulmonary  artery  might  give  a  similar  series  of  symptoms 
ending  in  death.  But  the  formation  of  these  peripheral  venous  thrombi 
and  their  subsequent  detachment  and  entrance  into  the  circulation  take 
a  much  longer  time  than  forty-eight  hours,  and  consequently  we  were 

P  obliged  to  abandon  this  explanation  of  the  symptoms.  Finally,  there 
was  left  no  other  diagnosis  that  would  corresi>ond  to  the  symptoms  of  the 
case  than  the  fatty  eml>olism  of  the  lung  capillaries,  i.  r .,  the  introduction 
I  into  the  circulation  of  THpiid  fat  in  sufficient  qtiantity  to  make  the  greater 
part  of  the  lung  capillaries  im  pass  aide  for  the  blood.  The  moderate  ac- 
celeration of  the  pulse  and  the  not  extreme  cyanosis  are  easily  explained 
by  the  difficult  passage  of  the  blood  through  the  lungs  from  the  venous 
s>"stem  overfilled  with  blood.  The  weakness  of  the  radial  pulsation  is  a 
natural  consequence  of  the  diminished  quantity  of  blood  in  the  arterial 
uystem.  The  comatose  condition  may  be  explained  by  the  want  of 
biood-supply  to  the  brain  and  the  medulla  obh^ngata  (Wagner  f),  prob- 
ably    combined    with    aceumulation    of    carbonic    acid    in    the    blood. 


P.  Durodi^:    '*£tude  sur  le.i  thromboses  ct  rembolie  veineusefi  dans  les  coutiision^ 
t  les  ffactures,"  Tb^,  Paris.  1874. 

t  Wagner:  Manual  of  General  PiUliolog>%  translated  by  Van  [>uin.  New  York,  1876, 
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uted  to  the  depression  of  the  cerebral  functions  or  not  caniiot  be  de- 
cided. 

Ill  ii  litimhtT  of  tlie  reported  cases  of  this  kind  the  fatty  erabolisin  ha^ 
caused  sudden  death  (Wapner,  he.  cit.). 

In  one  of  Dejerine*s  cases  death  ocenrred  m  two  and  one-half  hours; 
in  the  other,  tliirtv-six  hours  after  the  fracture  was  received.  The  report 
of  his  cases  does  not  give  any  inforniation  about  the  duration  of  the  p^avr 
symptoms.  About  this  we  cannot  tell  anytljiiig  for  want  of  the  origiaa! 
reports  of  previous  eases.  Our  case,  though  fatal,  did  not  take  a  ven' 
rapid  course,  which  w^as  so  far  interesting  as  it  gave  sufficient  time  I  the 
grave  symptoms  lasted  o\  er  thirty-six  hours)  to  have  the  diagnosis  base*] 
upon  a  minute  examination  of  the  syrajitoms, 

PrognosLH. — The  prognosis  dejiends  upon  the  quantity  of  the  cir- 
culating fat  and  upon  the  strength  of  the  heart's  action.  If  the  right 
ventricle  can  get  and  keep  up  jjower  enough  to  push  the  fat  through  the 
lungs,  then  the  immediate  danger  will  he  overcome.  An  exteiuiivt* 
fracture,  iis  the  source  of  tlic  eniholism,  wi!l  make  the  jirognosis  worse 
iiO  to  40  per  cent,  than  lacerated  soft  tissues  or  osteomyelitis. 

Treatment, — The  natural  treatment  w^ill  he  to  stimulate  the  action 
of  the  heart  in  the  hope  that  an  increased  vis  a  (ergo  can  drive  part  of  the 
fat  through  the  Imig  caj>illaries  out  into  the  aortic  system  (digitalis 
alcohol,  etc.)*  When  the  immediate  danger  from  the  pulnionar>'  sj's- 
tern  can  be  o%^ercome»  then  the  organism  will  gain  time  to  get  rid  of  thefal* 
presumably  by  transforming  it  into  soluble  soaps  through  the  action  of 
the  alkalis  in  the  blood.  Merely  hypotlietically,  we  should  advise  to 
kee]>  the  fractured  bone  or  the  disea^sed  part  scrupulously  immovable. 
wii\\  the  view  of  preventing  any  more  licpiid  fat  from  escaping  from  the 
tissues.  As  to  this  point,  we  must  remember  that  in  the  marrow  as 
well  as  in  the  adii>ose  tissue  the  fat  is  contained  in  so-called  fat-cells,  i.  r. 
membranous  sacs.  These  membranes  must  be  destroyed  or  torn  o\m\ 
before  their  contents  of  liquid  fat  can  gather  in  a  fluid,  movable  max'*, 
and  it  is  in  this  condition  of  the  fat  that  the  danger  lies,  as  w^e  do  not  fioti 
the  fat-cells  or  sacs,  but  only  their  contents,  in  the  capillaries  of  the  lungs* 
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Traumatic  Rupture 

The  great  danger  to  life  following  complete  traumatic  rupture  of  the 
rethra  is  fully  appreciated  by  modern  surgeons.  The  main  interest, 
owever,  depends  not  so  much  on  the  resulting  morbid  conditions  as  on 
le  fact  of  our  ability  to  prevent  grave  consequences  by  proper  treat- 
lent,  provided  the  case  is  intrusted  to  our  care  early  enough  after  the 
jcident.  We  shall  first  relate  a  typical  case  of  complete  traumatic 
ipture,  and  afterward  quote  from  recent  surgical  literature  on  this 
ibject: 

Case. — John  Hansen,  aged  fifty-three,  laborer,  was  brought  into  Cook  County 
ospital  on  the  morning  of  the  ninth  of  August,  1879,  and  placed  under  the  care  of  Dr. 
enger,  and  the  following  history  was  elicited: 

Patient  states  that  yesterday  afternoon  he  fell  from  a  scaffold,  and  in  his  descent 
ruck  the  perineum  across  a  joist.  He  was  taken  to  his  home  and  a  doctor  (Dr.  Jacobson, 
f  the  Cook  County  Hospital  staff)  was  sent  for.  On  his  arrival  the  doctor  tried  to  in- 
reduce  a  catheter,  but  immediately  finding  an  impassable  obstruction  in  the  bulbous  por- 
ion  of  the  urethra,  which  was  bleeding  freely,  he  advised  his  removal  to  the  hospital, 
iince  the  accident  he  has  been  unable  to  pass  any  urine,  but  considerable  blood  has  passed 
rom  the  meatus  urinarius.  Patient  complains  of  severe  pain  in  the  perineum  and  over 
^  hypogastric  region,  i.  e.,  he  suffers  from  constant  urinary  or  vesical  tenesmus,  desiring 
^opaas  his  water,  but  being  unable  to  do  so. 

On  examination,  percussion-note  is  found  dull  over  hypogastric  region,  extending 
"om  the  symphysis  pubis  below  to  the  umbilicus  above.  The  bladder,  greatly  distended 
^tkn  urine,  forms  a  fluctuating  tumor  in  the  median  line  of  the  above-named  region  of  the 
clomen.  The  perineum  is  somewhat  swollen  and  tender  to  the  touch,  and  of  a  dark 
'ish  color  from  subcutaneous  ecchymosis.  The  discoloration  extends  forward  over 
-  posterior  half  of  the  scrotum  and  down  the  inner  side  of  both  femora  for  a  distance 
^'^o  inches,  but  no  swelling  of  the  tissue  exists. 

The  house  surgeon  tried  to  pass  a  No.  7  or  8  soft-rubber  English  catheter,  but  was 
•"IdIc  to  do  so.  The  urine  was  withdrawn  with  an  aspirator,  the  needle  of  which  was 
^^6«d  into  the  bladder  above  the  symphysis  pubis  in  the  median  line.  About  three  pints 
*^^ar  healthy  urine  was  removed,  followed  by  immediate  relief  to  the  patient.  Pulse,  80; 
'"^iJerature,  99®  F.     No  pain  while  lying  quietly  in  bed. 

Avgvgt  9th:  This  afternoon  perineal  section  was  performed.  The  patient  was  an- 
^^tiied  by  ether  and  placed  in  the  lithotomy  position,  with  flexed  and  abducted  femora, 

*  Chicago  Medical  Gazette,  1880,  vol.  i,  p.  63.  By  the  subpubic  part  of  the  urethra 
^^ant  ail  the  bulbous  portion  and  that  part  of  the  membranous  portion  immediately 
•■**ont  of  the  triangular  ligament. 
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and  the  pcrintura  dmwii  ovir  the  lom^er  end  of  the  bed.  A  cur^'ed  silver  c&tHeter  wai 
pftssed  into  the  urethra  until  it  reached  the  ulislruolkm,  where  it  was  retained  iu  |HJailiua- 
An  mcbion  two  aod  a  Imlf  Inches  in  length  was  now  made  in  the  median  line  of  the  pen- 
neum.  extending  through  the  integunient^  and  the  hloody.  infiltrated  subcutaxieoiis  tksue 
No  urine  or  pus  escapeti  fmm  the  ineLsion.  The  eoqjiis  spongiosuni  of  the  bultmuji  porti^in 
of  the  urethra  was  now  divided,  imd  search  inude  for  ttie  end  of  the  catheter,  which  wm« 
found  in  a  cavity  filUnl  with  darktclolttnl  bltKHJ.  After  the  removal  of  the  cloti*  the  c«vity 
was  found  to  be  very  irregular,  half  an  inch  in  lireadth  and  one  inch  long,  and  the  w:tlU 
consisteil  of  ragged,  torn,  and  hh'ciijng  tis.soe.  among  which  no  recogniiahle  trac«^  of  the 
wall  of  the  urethra  could  be  found.  The  anterior  part  of  the  urethra  through  which  tlir 
catheter  puAsed  showeti,  at  itjj  outlet  into  the  cavity  before  mentione*!,  an  irregular  opening 
in  which  no  part  of  the  urethral  wall  could  lye  traced  into  the  wall  of  the  cavity.  Ai  the 
rupture  consequently  was  a  complete  oiie»  involving  the  whole  cirrumferenee  of  the  urethrsl 
canal,  search  was  now  made  to  find  the  opening  into  the  posterior  portion  of  the  urrthn. 
After  some  time  pajised  in  \'ain  these  efforts  were  relinquished,  and  every  portion  of  chittfd 
blood  was  carefully  removed,  and  the  w<mnd  left  as  above  described,  as  we  drsinrd  and  «s- 
pectcd  the  free  escape  of  urine  through  the  perineal  orifice.  The  withdrmwBl  of  the  cuthetcr 
waH  followed  by  slight  hleeding  from  the  meatus  urinarius.  The  |)enneal  wound  Wi* 
ctivennl  with  soft  lint,  previously  st<M'fKMl  in  a  a  per  cent,  ciirboliseed  linsiefKi-oit  dl^aoaf. 
and  this  was  kept  in  iritit  by  a  piece  of  oakum  place<l  bet  we«Mi  and  l>ehind  the  upper  part  of 
the  femora.     At  night  a  sul>cutaneous  injection  of  morphin  was  given. 

AuQUKt  lOih,  A.  M.:  Pulse,  7i;  temperature.  101H°  F.  Slept  some  dimng  the  night: 
slight  pain  in  the  perineal  wound;  a«  yet  no  urine  passed,  p.  m.:  Pulse,  84;  temperatuw 
101 1"  F.  He  is  still  unable  to  pass  his  water;  suffers  again  from  urinary  t^^oesiiius;  lH<* 
bladder  is  <fistended  to  within  two  inches  of  the  umbilicus;  no  swelling  or  tendemeii  in 
the  perineum.     The  urine  whs  again  withdrawn  per  aspirator, 

August  nth,  A.M.:  Pulse,  84;  temperature,  lOOt^°  F,  Aspirated  the  bUddcrapift 
this  morning.  The  patient  was  again  anesthetized  by  ether;  placed  in  the  same  lithotomy 
position*  the  light  of  the  sun  falling  directly  u{M>n  the  perineum.  The  perineal  wound  w*^ 
now  diliited  backward,  until  it  extended  to  half  an  inch  from  the  anus,  and  the  underiyiiv 
tissues  cut  through  longitudinally  backward  from  the  above-mentioned  cavity  filled  witli 
cloLs,  until  the  subpubic  ligament  (ligamentum  arcuatum,  the  triangular  lig^ament)  eouM 
he  felt  distinctly.  No  traces  of  the  urethra  could  Ik*  .seen  among  the  ct>ntinually  bleedinf 
tissues.  A  blunt  silver  probe  was  introduced  in  the  direction  of  the  membranous  portitm 
of  the  urethra,  iu  the  median  line,  up  toward  the  position  where  the  canal  passes  thraiifb 
the  subpubic  ligament,  one-quarter  of  an  inch  below  the  inferior  limit  of  the  symphyiM 
puliis.  After  siune  search  in  this  hx^ality*  and  uHcr  very  slight  and  gentle  movemcati 
the  pr*)bc.  the  latter  fmally  slid  into  the  bladder  and  a  little  urine  escaped  through 
wound.  A  finger  being  introduced  into  the  rectum,  the  probe  was  found  to  be  in  the  bbi 
dcr.  On  the  probe  a  direiHor  was  run  into  the  bladder,  and  now  the  probe  was  withdrtwa 
Along  the  director  a  nibber  catheter  was  passed  into  the  bladder,  and  a  quantity  of  cte**' 
urine  was  removeti.  Now  a  curved  silver  catJieter  was  introduced  through  the  penis  int^:^ 
the  perineal  wound,  and  fmm  tliis  point,  along  the  director,  into  the  bladder.  wb«e  it-^^ 
presi'nce  was  matle  certain  through  rectal  exploration,  Tlie  catheter  was  left  in  the blwMe^^^ 
a  permanence,  ils  outer  end  fastened  in  the  usual  way  around  the  pelvis  and  femora  Tlv-^^ 
perineal  wound  was  dressed  as  before.  t\  \i.:  Pulsi',  IH;  temfH^rature,  104 ^^  F.  Morplli^^ 
and  quinin  were  ndministertHi  I 

Aiitpiitt  12th,  A.  M.:  Pulse.  UB;   temix'mture,  08 f"  F.     The  urine  passes  through  tb^^ 
catheter;  no  swelling  in  the  perineum .     p.m.:  Pulse,  104;  temperatun;,  lOSl^  F- 

Auf^mi  hitk,  x.iiL.:    Pulse.  9i;    temperature,    lOO^"  F.     p.m.;    Pulse.   t>€; 
tore,  10«f  F. 


August  Ikth,  K.'in.:  Pulse.  7t};  temperatun*.  lOT  F.     p.m.:    Pulse,  80;  temperati 
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August  loth,  A.  M.:  Pulse,  72;  temperature,  100 Ji°  F.  p.  m.:  Pulse,  88:  temperature, 
lOr  F. 

August  16th,  a.  m.:  Pulse,  76;  temperature,  98^°  F.  The  urine  b  somewhat  purulent 
and  alkaline,    p.  m.:  Pulse,  84;  temperature,  101°  F.    The  catheter  is  removed. 

August  17th,  a.m.:  Pulse,  72;  temperature,  99}^''  F.  The  urine  passes  without 
difficulty  through  the  perineal  wound,  which  is  now  clean  and  granulating  and  devoid  of 
swelling,    p.  m.:  Pulse,  84;  temperature,  99}''  F. 

August  18th,  a.  m.  :  Pulse,  80;  temperature,  99^**  F-  Introduced  soft  bougie  (No.  13) 
through  the  penis,  and  it  issues  at  the  perineal  wound,  from  which  it  is  easily  passed  into 
the  bladder;  copious  purulent  discharge  from  the  anterior  part  of  the  urethra.  Injection 
of  sulphate  of  zinc  (1  :  200)  every  four  hours,     p.  M.:  Pulse,  88;  temperature,  101°  F. 

August  19th,  a.  m.:  Pulse,  80;  temperature,  99^°  F.  p.  m.:  Pulse,  88;  temperature, 
100°  F.    Soft  bougie  (Xo.  5)  passes  from  the  penis  into  the  bladder. 

August  20th,  a.  m.:  Pulse,  72;  temperature,  98°  F.  p.  m.:  Pulse,  72;  temperature, 
98)4°  F. 

August  81st,  A.  m.:  Pulse,  76;  temperature,  98)4°  P-  p-  m.:  Pulse,  96;  temperature, 
100°  F. 

August  22d,  a.m.;  Pulse,  80;  temperature,  98°  F.  p.m.:  Pulse,  80;  temperature, 
99°  F. 

August  23d,  a.  m.:  Pulse,  100;  temperature,  98)4°  F.  Urine  clear  and  natural,  but 
passes  wholly  through  the  perineal  wound.  A  bougie  introduced  through  the  penis  will 
not  pass  into  the  bladder,  but  comes  out  through  the  perineal  wound. 

August  2ith,  a.  m.:  Pulse,  88;  temperature,  98°  F. 

August  25th,  a.m.:  Pulse,  72;  temperature,  98°  F.  Catheter  k  permanence  again 
introduced  into  the  bladder. 

August  30th,  a.  m.  :  Some  pus  in  the  urine;  the  catheter  removed.  Afterward  he 
passed  some  of  the  urine  through  the  penis. 

September  Itt:  Bougie  (No.  6)  introduced  through  the  penis  passes  through  the  rup- 
tured part  into  the  bladder,    p.  m.:  Pulse,  110;  temperature,  103°  F. 

September  2d,  a.  m.:  Pulse,  96;  temperature,  98°  F.  The  greater  part  of  the  urine 
passes  through  the  penis. 

September  3d,  a.  m.:  Pulse,  82;  temperature,  98°  F.  p.  m.:  Pulse,  90;  temperature, 
98^°  F. 

September  J^h,  a.  m.:  Pulse,  72;  temperature,  98°  F.  All  the  urine  passes  through  the 
peais. 

September  7th,  a.  m.:  Wound  in  the  perineum  healing.     He  passes  No.  8  bougie  daily. 

September  14th,  a.  m.:  The  wound  healed  entirely.  He  passes,  himself.  No.  17  bougie 
Without  difficulty. 

Discharged  recovered,  with  directions  to  pass  the  bougie  twice  a  week. 

Etiology  and  Anatomy, — ^The  varieties  of  traumatic  injuries  of  the 

/>^mieuin  are  very  limited.     Gunshot  wounds  and  wounds  produced  by 

9b.sup  or  cutting  instruments  are  seldom  met  with,  and  are  mainly  in- 

t^xresting  to  the  surgeon  from  the  accompanying  grave  injuries  to  the 

P^^ivic  organs,  and  owing  to  which  they  are  beyond  the  limits  of  efficient 

^*-^'^^'gical  aid.    Almost  as  rarely  do  we  meet  with  perineal  injuries  pro- 

d^«.K;ed  by  kicks,  either  from  man  or  horse.     Most  commonly  are  these 

^^^^^ineal  (urethral)  ruptures  produced  by  falling  across  a  rope,  as  in 

s^'^lors,  or  a  bar,  beam,  or  joist,  as  in  laborers.     If,  then,  the  diameter  of 

^■^^  body  against  which  the  perineum  strikes  is  less  than  the  distance  be- 

v^r^n  the  tubera  ischii,  the  danger  of  crushing  injury  of  the  urethra  is 

S^'^t,  because  the  soft  parts  of  the  perineum,  the  urethra  occupying  a 
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central  position,  are  squeezed  between  the  foreign  body  and  the  bony 
pubic  arch.  In  this  form  of  injury  it  will  most  invariably  be  the  bulWm 
portion  of  the  urethra  that  sustains  rupture,  on  account  of  the  anatomy 
of  the  perineal  region.  Ry]jture  of  membranous  portion  of  the  urelhri 
is  rarely  met  with  unless  associated  with  simuHaneous  fracture  of  the 
pubic  arch,  the  grave  consequences  of  which  we  are  rarely  able  to  prevent 
The  ruptures  of  the  urethral  canal  may  l>e  complete  or  incompiete. 
By  complete  is  meant  an  entire  severance  of  the  whole  circumference 
of  the  canal,  thus  rendering  the  introduction  of  a  catheter  into  the 
bladder  an  impossiliility.  An  incomplete  rupture  is  one  in  which  some 
portion  of  the  wall,  roof,  or  bottom  is  left  in  .fifu  along  which,  with  care, 
a  catheter  may  possibly  be  passed,  sliding  along  the  uninjured  part  ol 
the  canal  into  the  bladder.  The  refined  diagnoses  of  ruptures  of  the 
different  layers  of  the  urethral  canal, — its  mucous,  muscular,  and  iibrous 
coats, — also  further  partial  or  complete  ruptures  of  the  whole  wall,  were 
first  pointed  out  l>y  Serrillon*  and  did  away  with  the  barbarous  dis- 
I  i  net  ions  of  slight,  medium  grave,  and  grave  ca^es  of  urethral  rupture. 
The  experiments  on  dead  bodies  published  by  Poneet  and  Olher  all  go 
to  i)rove  the  important  role  that  the  triangular  ligament  (ligamentum 
trans versum^ — Henle)  plays  in  ruptures  of  the  uiembranous  portion  t»f 
the  urethra,  the  upper  wall  of  which  is  literally  cut  through  by  this 
ligament.  Hence  they  advise,  in  introducing  a  catheter,  that  the  point 
should  l>e  made  to  traverse  the  lower  part  of  tlie  wall,  this  forming  4i 
bridge  over  the  rupture  and  between  the  anterior  and  posterior  sound 
portions  of  the  urethra.  Confirmatory  experiments  have  not  l>een  made. 
and  most  surgical  authors  still  believe  that  rupture  of  the  membranous 
portion  is  almost  always  complicated  with  fracture  of  the  pelvic  bones. 
Thompson  and  Cross,  after  observations  on  a  few  cases,  are  of  opinion 
that  ruptures  of  the  urethra  may  be  due  to  exce^isivc  muscular  action. 

St/mpfomit  and  Diagnosiit. — An  intense  pain  is  experienced  iii  the 
perineum  immetliately  after  the  traumatism,  followed  shortly  afterward 
by  swelling  in  this  region  from  extravasatcd  l>lood.     This  swelling  U 
mainly  limited  to  the  medial  part  of  the  perineum,,  and  gradually  l»e- 
comes  harder  or  more  solid  from  coagulation  of  the  blood,  which  collects 
in  a  variable  sized  cavity  in  and  around  the  crushed  bullxjus  portion  of 
the  urethra,  in  and  between  the  second  and  third  layers  of  the  perineal 
fascia,  the  limits  of  which  confine  the  same.     Subcutaneous  extnivtisH- 
tion  of  blood  and  consequent  tecchy mosis,  but  not  associated  with  markctl 
swelling,  will  extend  from  the  tumor  forward  over  the  scrotum  and  down- 
ward over  the  femora  to  a  limited  extent,  accompanied  by  pain  and 
tenderness,  the  latter  due  to  direct  injury  to  these  parts.     The  niost> 
important  and  really   pathognomonic  symj>tom  is   bleeding   from  the? 
urethra.     The  cjuantity  of  blood  lost  is  sometimes  considerable,  thouglv> 
rarely  sufficient  to  jeopardize  life.     The  inability  to  pass  urine  is  dis- 
covered  on  the  first  desire  to  emjity  the  bladder,  and  this  is  usually  ihr 
symptom  that  compels  the  t>atient  to  seek  medical  aid.     With  the  pres- 
ence of  the  above-named  symptoms,  together  with  the  impossibility  of 
•  Desj  K upturns  de  T Urethra,  Paris,  1878. 
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catheterization^  due  to  the  bleeding  resistaiiee  in  the  hullioas  portion  of 
the  urethra,  tlie  surgeon  may  make  certain  his  diagnosis, 

Protjfiosi^  do|>eBds,  in  the  first  j>hiee,  upon  onr  jjower  to  prevent  the 
iiifiltration  of  urine  into  the  tissues.  The  first  effort  of  the  ]>atient  to 
empty  the  distended  bladder  will  drive  the  urine  into  the  I ilood -filled 
cavity  in  the  perineum^  and  lienee  it  will  pass  !nt*i  the  serotum,  viz., 
into  the  loose  eonneetive  tissue  beneath  the  tunica  dartos.  From  the 
latter  it  will  spread  through  the  sulieutaneous  tissue  at  the  rndis  penis; 
next  along  the  body  of  the  penis,  and  lastly,  wide-spreading,  it  will 
extend  over  the  entire  surface  of  the  front  of  the  abdomen.  It  is  un- 
necessary to  state  that  the  manner  in  which  the  infiltration  proceeds  is  a 
simple  consequence  of  the  anatomic  arrangement  of  the  subcutaneous 
connective  tissue,  or  fascia  suiK^rficiaHs  of  the  above-named  regions. 
The  consequence  of  urinary  infiltration  is,  as  is  w^ll  known,  a  rapidly 
progressing  phlegmonous  and  more  or  less  gangrenous  inflammation  of 
the  infiltrated  tissues. 

This  well-established  fact   does  not  correspond   with   Menzel  and 
Billroth's  experiments  on   animals.     These   observers   found   that   the 
subcutaneous  injection  of  fresh  healthy  and  acid  urine  was  absorbed 
^      without  causing  any  inflammation  of  the  injected  tissues.     A  phleg- 
monous inflammation  always  to*>k  place  when  alkaline  urine — ^alkaline 
by  decomposition  from  exposure  to  the  air,  or  alkaline  from  a  blailder  in 
a  state  of  cystitis — was  injected  into  the  tissues.     We  must  remember, 
however,  that  the  fresh  healthy  urine  in  our  traumatic  cases  escapes 
into  tissues  wounded  by  contusion  and  rupture,  and  into  which  blood  is 
extravasated,  and  these  tissues  consequently  being  in  a  state  of  consider- 
able nervous  depression  or  shock — a  depression  that  alone  in  some  cases 
will  be  followed  by  inflammation.     This  latter  fact  is  well  ascertained 
from  similar  lesions  in  other  parts  of  the  body.     The  phlogotic  power  of 
healthy  urine,  slight  as  this  is,  is  quite  sufficient   to  cause  the  readily 
started  inflammation  and  mortification  of  these  already  half-dead  tissues. 
Increased   semi-edema tous  swelling;    spontaneous   and   continuous 
pain;    dirty-brown  discoloration  of  the  tegumentary  covering;    pulse 
more  or  less  increased,  with  elevated  tem|>erature,  all  tend  to  mark  the 
.       onset  of  the  secondary  inflauimation— an  inflammation  liable  to  ter- 
M   mlnate  in  general  sepsis  and  death.     Supposing,  however,  that  proper  and 
p     timely  surgical  aid  and  adequate  treatment  have  carried  the  patient 
I      'irough  this  inflammation  with  tissue-loss  only:  a?iollier  serious  compH- 
I      Nation  may  now  present  itself  on  the  part  of  the  bladder.     A  certain 
^tii3iher  of  these  patients,  not  yet  statistically  determined,  will  succumb 
*p   diphtheric  cystitis  and  consecutive  suppurative  nephritis.     This  sep- 
^'<^    inflammation  of  the  bladder  undoubtedly  results  from  an  extension 
^f    the  phlegmonous  phlogistic  poison  along  the  posterior  uninjured  [jor- 
**«>:in  of  the  urethra  to  the  wall  of  the  liladder.     The  danger  of  this  grave 
*^*:^plication  is  evident  from  the  fact  that  the  entire  materia  mcdica  is 
**^*^*^ost  powerless  against  its  ravages.     This  variety  of  cystitis  lielongs 
^^^     the  great  family  of  septic  inflammations,  and  consequently  is  pre- 
^^"^table  only  by  the  most  rigorous  antiseptic  treatment. 
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The  two  Ijef ore-mentioned  grave  complications  either  prevented  or 
overcome,  the  prognosis  is  good  for  the  time  being,  as  far  as  the  patientV 

life  is  concerned.  Next  most  lie  considered  the  future  function  of  the 
urinary  organs,  and  the  unavoidable  resulting  traumatic  stricture,  dur 
to  the  contractions  of  the  lately  fornietl  connective  tissue,  the  scar  or 
cicatrix  replacing  the  loss  of  substance  in  the  ruptured  urethra.  But, 
of  course,  this  consecutive  complication  is  beyond  the  limits  of  our  present 
subject. 

Treaimeni. — The  main  indications  in  our  treatment  of  urctbml 
rupture  are  three,  viz.: 

1.  To  prevent  the  infiltration  of  urine,  or,  if  this  has  already  lakeo 
place,  to  limit  its  spread. 

2.  To  reestablish  the  free  passage  of  urine  tltrough  tlie  urethral  canal 

3.  To  prevent  the  grave  consecpiences  of  the  unavoidable  secondary 
contraction  of  the  cicatrix  of  the  ruptured  portion  of  the  urethra,  namely, 
a  traumatic  .stricture. 

The  above  indications  are  not  all  liable  to  Ik?  met  simultaneously, 
but  each  individually  is  of  the  utfuost  importance  in  the  various  st^iges 
or  periods  of  the  disea.se.  For  instance,  in  each  one  of  the  three  periods 
the  one  indication  most  applicable  to  this  period  is  of  paramount  m- 
portance,  whereas  the  other  two  indications  must  l>e  coosidered  of  only 
secondary  value. 

First  Sioge  of  a  Freak  Rttplftre. — Prevent  the  infiltration  of  urine  by 
free  evacuation  of  the  contents  of  the  bladder,  in  one  way  or  another,  m 
as  to  prevent  the  urine  from  infiltrating  the  ruptured  tissues  of  the 
l>erineum.  The  means  of  accomplishing  this  result  that  surgical  htera- 
ture  offers  are — (a)  Catheterization;  (b)  puncture  of  the  bladder^  anJ 
(c)  perineal  .station. 

(a)  Catheterization.'— In  trying  to  introduce  a  curved  metallic  cath* 
eter,  great  care  must  be  exercised  in  handling  the  instrument  as  soon  as 
a  resistance  in  the  ruptured  portion  of  the  urethra  is  felt.  Try  gently 
to  shde  the  point  of  the  instrument  along  the  upper  wall  of  the  canal  (in 
ruptures  of  the  bulbous  portion),  or  ah:*ng  the  lower  wall  (in  ruptures  of 
the  meml>ranous  portion  near  tlie  triangular  ligament),  and  if  we  fail, 
after  a  short  and  gentle  trial,  we  most  abandon  the  attempt.  One 
point  of  importance,  however,  we  shall  hiive  ast»ertained  by  the  metallic 
instrument,  i.  e,,  the  exact  loc-ation  of  tlie  obstruction. 

If  we  succeed  in  passing  the  metallic  catheter,  which  we  expect  to  do 
in  some  cases  of  partial  rupture,  we  now  evacuate  the  urine,  to  the  im- 
mediate relief  of  our  patient,  and  leave  the  catheter  a  }>ermanence.  In 
current  surgical  literature  wc  find  the  reasonable  objection  to  the  cath- 
eter a  permanence  l)eing  a  metallic  one  on  ticcount  of  the  greater  irrita- 
tion produced  to  the  ruptured  tissues  than  is  caused  by  a  soft-rubber 
instrument,  but  we  would  like  to  see  the  surgeon,  knowing  the  diificulty 
of  passing  a  catheter  at  all  in  these  cases,  and  having  l>een  fortunate  to 
succeed  in  so  doing,  who  would  dare  to  withdraw  it  after  the  evacuation 
of  urine  and  run  the  risk  of  rejx*aling  catheterization  for  the  puqjosc  ol 
replacing  the  metallic  for  a  soft-rubber  instrument,  to  be  used  as  the 
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catheter  a  permanence.  If  we  have  failed,  however,  to  pass  a  metallic 
instrument,  we  next  try  to  pass  a  soft-rubber  English  catheter,  and  if  we 
succeed,  we  allow  this  to  remain  as  the  catheter  a  permanence.  Thus 
we  have  relieved  our  patient  of  the  immediate  distressing  pain  due  to 
his  overdistended  bladder,  but  the  question  now  presents  itself,  have  we 
at  the  same  time  prevented  the  possibility  of  extravasation  of  urine.' 
In  most  cases  probably  we  have,  while  in  other  cases  some  urine  may 
pass  along  and  outside  of  the  catheter,  and  thus  pass  into  the  rupture. 
The  least  increase  of  swelling  or  tenderness  in  and  around  the  injured 
part  will  indicate  the  moment  when  we  will  have  unhesitatingly  to  make 
the  perineal  section,  using  the  metallic  catheter  as  our  guide  to  cut 
down  upon.  After  removing  the  clotted  blood,  the  incision  must  next 
be  carried  into  the  urethra  freely  enough  to  insure  the  complete  escape 
of  the  urine  from  the  wound. 

(6)  Puncture  of  the  Bladder, — ^The  standard  works  in  surgical  litera- 
ture are  still  discussing  the  proper  place  for  the  puncture  to  be  made, 
the  choice  vacillating  between  puncture  with  trocar  above  the  symphysis 
pubis,  or  through  the  rectum  behind  and  above  the  prostate.  The 
dangers  of  the  former  puncture  were,  up  to  a  recent  date,  generally  con- 
sidered to  be  greater  than  those  of  the  latter.  The  discussion  of  this 
question  is  needless,  since  the  improvement  of  the  original  capillary 
aspirator  of  Dieulaf oy  has  placed  in  our  hands  a  perfectly  safe  instrument 
for  evacuating  an  obstructed  bladder  by  this  method.  Any  of  the  mod- 
em aspirators  may  be  used.  The  position  of  election  is  in  the  median 
line  (linea  alba)  above  the  symphysis  pubis;  there  the  needle  should  be 
introduced  into  the  bladder  and  the  urine  withdrawn.  We  have  every 
reason  to  confirm  the  opinion  (as  far  as  our  experience  is  concerned)  of 
the  first  author  on  ruptures  of  the  urethra.  Dr.  Orlofsky,*  of  Warsaw, 
who  has  recommended  this  procedure,  and  in  simple  duty  to  himself  we 
will  quote  his  own  words:  "I  must  finally  say  a  few  words  about  the 
puncture  of  the  bladder  above  the  symphysis  pubis  by  means  of  the 
aspirator  of  Dieulaf  oy.  I  cannot  recommend  strongly  enough  this  little 
and  innocent  operation.  It  relieves  the  patient  of  his  distress  immedi- 
ately, and  is  perfectly  safe  from  the  grave  consequences  that  otherwise 
may  and  actually  have  taken  place  after  the  formerly  used  method  of 
puncturing  the  bladder.  But  it  is  of  value  only  as  a  palliative  remedy, 
and  is  indicated  only  when,  for  some  reason  or  other,  the  radical  opera- 
tion, viz.,  efiicient  perineal  section  (external  urethrotomy),  cannot  im- 
mediately be  resorted  to."  We  shall  again  refer,  before  closing,  to  the 
discussion  of  this  latter  part  of  Orlofsky's  remarks. 

(c)  Perineal  Section. — ^External  urethrotomy  through  the  ruptured 
tissues  of  the  urethra  is  the  first  and  safest,  if  not  always  necessary,  pro- 
cedure, in  order  to  prevent  the  infiltration  of  urine.  For  this  reason  it 
is  termed  by  some  authors  the  radical  operation.  The  attempt  at  intro- 
duction of  a  metalUc  or  soft  catheter  having  been  unsuccessful,  and  the 
immediate  and  urgent  distress  of  the  patient  having  been  relieved  by 
aspirating  the  bladder  above  the  symphysis  pubis,  we  can  choose  our 
♦Centralbl.  f.  Chir.,  1879,  Xos.  14  and  15. 
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own  liiiK',  hut  will  have  to  resort  to  this  oi)eration  as  the  next  step  in  a 
ralioiial  tn^alnient  for  the  prevention  of  urinar>'  infiltration.  We  place 
the  anesthetized  ])alient  in  the  same  position  as  for  lateral  cutting  for 
stone  in  the  hlaclder.  Having  procured  ample  light,  and  this  falling 
tlinH»tly  upon  the  iH^ineal  region,  and  with  a  metallic  catheter  or  a  stone 
])rolH»  or  ronduetor,  maintained  by  an  assistant  in  the  median  line  with 
its  point  against  the  un*thral  obstruction,  we  make  a  longitudinal  median 
incision  from  two  to  thrive  inches  in  length,  and  extending  downward 
upon  the  end  of  the  catheter  or  prol>e.  We  now  remove  the  blood  and 
I'oagula  from  the  seat  o(  rupture,  and  if  this  be  a  complete  one,  severing 
the  whole  cinnimfenMu^e  of  the  urethral  canal,  we  next  tr>'  to  find  the 
cnlraniv  to  the  posterior  ]>art  of  the  urethra.  This  is  generally  ven' 
ditlicull  to  a**iH>nii>lish,  owing  to  the  unrecognizable  condition  of  the 
cruslunl  and  bUwiing  tissues.  If  we  succeed,  however,  we  mu.st  introduce 
a  niolallii*  or,  In^tter  still,  a  soft  catheter  a  permanence.  But  if  we  fail. 
after  a  ^uthiient  attempt,  we  hail  U^tter  not  prolong  the  operation,  but 
now  clean  the  wound,  contn>l  the  hemorrhage,  and  postpone  further 
>oan*h  ioT  the  un*thral  o^vning  for  the  present.  We  may  expect,  as  is 
\ixnal  in  the  majority  of  these  oases,  that  the  free  perineal  incision  into 
\\w  rnpt\jtx\l  ]H^rtio:i  of  the  urethra  will  insure  the  free  passage  of  urine 
thiNMuh  the  wo\ind  At  a  later  ]>orio^i  we  may  successfully  pass  an 
luxjv'.r.v.ov,:  jiuide,  i^rolv,  or  catheter  into  the  bladder,  guided  hy  the 
o \ :  t  o :  1 1 :  e  ^  t  rt^a : r*  of  : :  r :  r.  e  t  ro::-.  t  h e  iv  our.  d . 

ANo  :v.-.>t  ^t:/.  ^,xv.r  'v.  v.v.r.vi.  V.oxxever,  that  in  Mime  (*ases  where  we  fail 
Jo  ;v^xs  ;'.:;  iv.-'tr.y.nev.:  /il.v .^  the  ix^^-terior  part  of  the  urethra  into  the 
M.'.o!*:o-.  ::.*  7^^'.i*:\::.^v,  o:  v.r.'.-te  :v.;;y  :.t-r^>:  as  it  did  in  pur  case),  or  it 
wv.^t^  tor  ;\  :."v,^  or/.y.  ;\^;.!r.  >«::irj:  in.  In  Orlofsky's  fi^t 
:  ,'  ..-  ■  ;*  :v.vv;v!  fr-.^  >  •  »r  t-no  d.'sy>  through  the  perineal 
,  ..  .  w — :  ■,•..'.  .  ..  .r.^  'r«etr.  :*A>sed  into  the  bladder. 
-..  ...  ;  •.:•..: /t:;  r::-.;r.-.  o:  the  retention  took 
V   ,    .' .  ..•.:•..:,::    .i>::^Ns.     The  next  day* 

.V    V     ^     -o.    -^.^       :  V  .  -.i-ir^i^.i  :7.  f.r^iini:  the  entrance  t«^' 
.      -      -     ^      .•:»..■;   ::••  :^/..:*e  of  a  few  dropsi>* 
.^        ^-  ^   .  .•..:.-      A  >.»:: -rubber  cathetC*" 

^^ ,  V     -  ••:  v.:..:r.i.  ir^i  from  the  woun^^ 

-    .   •    .  :•:.  ;.r- '.:•  :»r.  into  the  bladder' - 

^     -     :^ .  ..'.^..v.^-*N<ul.  we  eontinit  ^ 
--^^:.^        ^^:    r.'.ay  CL>ngratulat  ^^ 
^  ^     , ,  -     .  .      :.-■:.  ':}'  its  aid  we  ar^^' 

-.^1   .:•:  :»:T!:)eal  tissues  sul^*^ 
.  ^^     —  .  _•    : :•:  V .'und.  and  tlm  ^ 
•»:   •..ij.i.ii^r.     We  do  no "t 
^>,  -     ■  .    -: "  r-vr,  a<  in  our  ease- 
.      •-  :    '.TtT.:,  .and  proper 
^  X  -vv.  T.;-  .H^rain  reiH'at 

-      ■    ,  ::»:  r.r.'tureii  canal. 
...        -      •.:     :*     ivl  >;3Ci\s<ful  in 
>,^    -..       T»:\'-*ssAr^' :   next,  to 
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cut  down  toward  the  triangular  ligament,  care  being  taken,  of  course, 
not  to  cut  through  it,  and,  guided  by  the  left  index-finger  held  against 
this  ligament,  make  a  careful  search  with  an  olive-pointed  or  blunt 
probe  in  the  median  line,  some  5  to  10  cm.  below  the  inferior  limit  of 
the  symphysis  pubis.     WTien  the  probe,  no  pressure  being  applied  to  it, 
slides  in  toward  the  bladder  in  the  right  direction,  and  almost  of  itself, 
the  urethra  has  most  probably  been  found,  and  the  presence  of  the  end 
of  the  probe  in  the  bladder  may  be  rendered  certain  by  rectal  exploration. 
A  soft  catheter  can  then  be  easily  passed  along  the  penis  to  the  wound, 
and  from  the  wound  along  the  probe  into  the  bladder,  and  left  here  a 
permanence.     It  has  been  and  is  still  considered  by  some  authors  that 
puncture  of  the  bladder  is  a  curative  procedure  in  some  cases  of  incom- 
plete urethral  rupture.     This  result  might  occur  in  cases  where  the  ob- 
struction in  the  canal  was  mainly  due  to  compression  from  periurethral 
extravasation  of  blood  or  serum.     When  this  swelling  subsides,  the  urine 
may  pass  per  vdas  naturales,  and  thus  perineal  section  be  unnecessary. 
We  deem  it  dangerous,  however,  to  rest  too  much  faith  on  this  curative 
power  of  puncture  of  the  bladder,  and  rather  consider  it,  with  Orlofsky, 
as  merely  a  very  safe  and  innocent  operation  for  the  removal  of  imme- 
diate distress,  and  only  as  a  palliative  procedure,  to  be  replaced  by  a 
permanent  operation,  which  insures  the  complete  escape  of  urine  ^nd 
the  certain  avoidance  of  urinary  infiltration.     Further,  we  cannot  see 
that  any  injury  to  the  ultimate  function  of  the  urethral  tube  can  result 
as  a  consequence  of  the  perineal  section  itself.     After  all,  the  operation 
can  cause  only  a  longitudinal  incision  through  an  unhurt  portion  of  the 
wall  of  the  canal,  and  the  linear  scar  resulting  from  this  cannot  be  fol- 
lowed by  any  remarkable  contraction  of  the  canal.     The  resulting  trau- 
niatle  stricture  in  these  cases  of  urethral  rupture  is  undoubtedly  aggra^ 
vated  but  very  slightly,  if  at  all,  by  the  effects  of  perineal  section;  and 
even  if  it  were  slightly  increased,  this  result  is  incomparable  to  the  ad- 
^•antages  gained  by  the  operation  in  preventing  the  otherwise  inevitable 
^''^ary  infiltration,  with  its  subsequent  uncontrollable  fatal  consequence. 
**»    iowever,  urinary  infiltration  with  phlegmonous  inflammation  has 
^^^'^^y  set  in  before  we  see  the  case,  then  our  line  of  treatment  is  the 
^5*^e,  only  that  perineal  section  is  more  urgently  demanded.     Besides 
.^^»  we  must  try  to  arrest  the  progressive  destruction  of  tissue  by  free 
^^^ions  into  the  infiltrated  parts,  by  drainage,  and  by  washing  out  the 
^I'^^ady  formed  cavities  with  weak  solutions  of  carboUc  acid,  thymol 
^    •  ^OOO),  or  saturated  solutions  of  boric  acid. 

_      Local  applications,  cold  (France  and  Germany)  or  hot  (America  and 

^SUnd),  are  of  little  or  no  curative  value,  and  if  used  at  all,  the  choice 

^^vild  depend  upon  the  one  that  gave  the  greatest  relief  from  the  perineal 

P'^^.    Prolonged  hot  baths  would  be  more  efficient.     Internal  treat- 

^^Jit,  if  required,  should  be  merely  symptomatic. 

Second  Stage  of  the  Rupture. — ^Here  the  treatment  all  tends  to  the  re- 

^Ublishment  of  the  function  of  micturition.     If  it  were  possible  to 

\      '^^p  the  catheter  a  permanence  in  the  bladder  from  four  to  six  weeks, 

^^  during  the  time  required  for  the  healing  up  of  the  perineal  wound,  the 

11 
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as  the  lymphatic  follicles  of  the  intestinal  tract;  the  tonsik;  solitary 
follicles  frooi  Poyer's  patches  and  from  the  colon,  in  which  a  diagnosis 
based  upon  histologic  grounds  conid  not  be  made  from  miliarj^  tubercle. 
Since  Langlians'  investigations  we  have  been  able  to  recognize,  by  the 
aid  of  the  microscope,  the  miliary  tubercle,  ev^en  in  places  and  tissues  where 
none  of  its  well-known  characters  were  %'isihle  to  the  naked  eye  to  call 
our  attention  to  the  true  nature  of  the  disease. 

The  unmistakable  anatomic  characters  of  the  miliary  tubercle  thus 
established  enabled  Kosler*  to  make  the  most  remarkable  and  unex- 
pected discoverj^  that,  in  the  great  majority  of  the  cases  of  so-ealled 
white  swellings  tumor  albus,  caries  of  joints,  chronic  destructive  inflani- 
mat  ion  of  joints,  miliary  tuljercles  were  found  to  be  the  origin  of  the 
disease.  Thus  the  same  mihary  tuberculosis  that  in  the  lungs*  brain^ 
and  urogenital  organs  was  recognized  as  an  inevitabl.^^  fatal  disease  gI 
variable  duration,  made  its  appearance  in  the  joints  in  a  disease  the 
prognosis  of  which  as  to  the  life  of  the  patient  was  not  considered  grave. 
provided  tlie  |i roper  treatment  was  resorted  to. 

It  was  quite  natural  that  Koster  did  not  lielicve  the  fact.s  evident  tci 
his  own  eyes,  and  expressed  the  opinion  that  fungous  arthritis  (white 
swelling),  in  spite  of  the  thousands  of  miliary  tubercles  so  often  found  ia 
the  various  tissues  of  the  affected  joint*  was  a  separate  disease  from  the 
true  tu1>erculosis  of  the  joints,  producing  or  acconipanying  the  fatal  and 
general  tuljerculosis  of  tlie  internal  organs. 

It  was  now  necessary  for  surgical  pathology  to  engage  in  the  investi- 
gation of  a  question  of  such  vital  import,  and  to  sift  our  knowledge  of 
tuberculosis  in  generab  and  esi^ecially  with  reference  to  its  bearing  ou, 
and  the  consequent  treatment  of.  this  disease  in  the  joints. 

The  latest  invCvStigators,  Volkmann,  Friedlander.  Schtippel,  Konig, 
and  ourselves,  though  not  numerous,  form  but  one  conclusion,  and  the 
results  of  their  investigations  all  tend  to  confirm  the  true  tul>erculous 
character  of  the  disease  in  question,  ami  do  not  admit  the  distinction  of 
Koster  between  general  tuberculosis  and  local  tuberculosis  of  joints, — 
the  one  benignant,  the  other  fatal, — but  rather  seem  to  foreshadow  a 
change  in  our  inherited  views  of  the  necessarily  fatal  prognosis  of  everj' 
disease  originating  in,  or  complicated  with,  the  presence  of  milinr)' 
tul^ercles  in  the  affected  tissues. 

Numerous  future  investigations  will  be  required  to  determine  thr 
theoretic  as  well  as  the  practical  importance  of  the  new  epoch  iu  the 
doctrines  of  tuberculosis.  Hoping  that  surgeons  in  this  country  mil 
take  their  part  in  the  solution  of  these  problems,  we  will  give  the  patho- 
logic anatomy  of  the  disease,  and  later  point  out  the  main  question  in 
its  relations  to  general  tuberculosis*  and  its  consequent  rational  treatment 
as  far  as  our  actual  standpoint  will  permit. 

The  miliar>^  tubercle  shown  in  Fig.  14  is  a  small,  round  tumor  not 
visible  to  the  naked  eye.  Its  main  characteristics  are  as  follows;  (I) 
The  giant-cell  reticulum,  forming  the  central  part  of  the  growth  and 
containing  one  or  more  giant-cells.    (*2)  The  lymphoid  reticulum,  eon- 

*'*Ueher  fungOi*e  (ielenkcnUUndYiug/'  \'irchuw'«  Arcliiv,  IHliU,  vuL  xlviii.  p.  4a. 
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Fiff.  T4.— Youni!  roiliATy  tubcnck  in  fungous  gran ula- 
lionit  from  cjcctsion  of  knec-jiolnl  iT'rngcr):  h^  GUut-cell; 
B,  gbnt-ceH  reticulum  with  sfime  birge  epitbellal  and  Quny 
snuLU  lyrnpboid  cells;  c,  c,  lytuphoiri  reticulum.  The  wound 
WHS  mainly  healed  by  first  inttntion.  but  in  circumscribed 
areas  edematous  funi^oua  jpanulatians  »|>mnji;  up.  and:  later 
broke  down  in  circurrwcnbed  iibaccssc*.  These  miisses  of 
wft,  newly  formed  tisftue  w^ene  removed  with  the  sharp 
*.poon.  ftnd  anfler  hardeninj:  the  same  in  ^lution  of  chromic 
add,  the  tiMuc  shows  yaunp;  miliary  tubercles  only  a  few 
weeij  old. 


twining  a  large  number  of  lymphoid  cells,  forming  the  peripht*nil  part  of 
the  tubercle  and  surrounding  the  former. 

The  giaut<-ell  is  a  large,  irregular,  and  iniiformly  finely  granulated 
protoplasmic  mass  (a.  Fig.  14), 


criiitaioing  a  variable  numl>er 
of  large,  oval  nuclei,  T^ith  one 
or  more  nucleoli.  The  nuclei 
re  either  scattered  irregularly 
over  the  cell  mass  or  are  ar- 
ranged in  a  row  along  the  per- 
ipheral part  of  the  eelL  From 
the  surface  of  the  giant-eell 
pass  out  long  branched  proc- 
e?ises  which  are  continuous 
with  the  reticulum  of  the  cen- 
tral portion  of  the  tulKTcle, 

The  giant-t*ell  reticulum 
(Fig.  14,  b),  forms  a  network 
with  large  round  or  irregular 
meshe^s.  Many  of  the  meshes 
are  empty,  /'.  e.,  do  not  contain 
any  cells,  but  are  tilled  up  with 
clear  serous  fluid.  In  a  few  of 
the  meshes  are  found  [arge  epi- 
thelial cells  with  a  plainly  visible  |)rotoplasmic  surronniling  and  a  welb 
defined  round  or  oval  nucleus.  A  large  number  of  the  meshes  contain 
two,  three,  or  more  small  lymphoid  cells  or  nuclei,  many  of  which  are 

highly  refracting. 
0  Outside  of  this  giant-cell 

reticuhmi  we  find  the  |>er- 
ipheral  part  of  the  tul>ercle, 
consisting  of  the  lymphoid 
reticulum  (c)  or  small- 
eel  led  tissue  of  adenoid-like 
structure.  The  uieshes  of 
this  reticulum  are  narrow, 
long,  oval,  or  spindle-shaped 
spaces,  their  long  diameter 
being  peqvendicnlar  to  the 

Ltaife  rooad  tncsfa»;    b,  tissue  with  oval,  fmrraw  meahes;   c,        radiuS    frOIU     tllC    center    of 
traafvene  sectioti  of  a  &nuill  vein  Blled  with  bitjod-corpuscirs;  ,  „,,  „,,     , 

l>.  loaKitodiniil  cut  of  «  »m&n  vein  at  e.  filled  with  bloofi,  at  f        the  tUmOT.        1  UCy  are  nlled 
emrity,  slKnrtns^  the  nuclei  of  the  endothelial  cell»;  r,,  the  outer  *•      i  *  t\       *    *  11 

«Ji  of  Uie  vessel,  forming  the  retkulum  of  the  mtemitial  net-       entirely     Willi     mnumcrahle 
•forit  (hmmcirork).  ^m^\\,  roun<b  uiorc  or  less 

I  refracting    cells   or    nuclei. 

The  surrounding  tissue,  of  recent  growth,  in  which  the  tu!>ercles  are 
embedded,  has.  in  its  young  state,  invariably  all  the  characteristics  of 
the  so-called  adenoid  or  lymphoid  structure,  as  is  shown  in  Fig;  15.  It 
deriv^es  it.^  name  from  its  similarity  in  structure  to  the  lymph -glands  or 


B 


166 


COLLECTED    WORKS   OF   CHRISTLVN   FENGER,    M,D, 


B 


the  tonsils,  or  the  adenoid  tissue  as  we  find  it  alon^  the  whole  of  the 
intestinal  tract,  or  the  iidenoid  vegetations  from  the  nasophar>iige&l 
eavity.  It  consists  of  a  fine  conneetive-tissue  network  with  round  of 
oval  meshes,  filled  with  lymphoid  cells  and  nuclei. 

It  contains  numeroos  blood-vessels  ^\ith  thin  walls,  the  external 
coats  of  which  are  transformed  into  or  take  part  in  the  formation  of  the 
branches  of  the  retieuhim.  This  adenoid-like  structure  of  the  connective 
tissue  around  the  tubercles  we  found  in  all  cases.  (The  same  strueturt* 
may  he  fonnd  in  yonng  connective  tissue,  the  formation  of  which  plays 
no  |mrt  in  the  g^rowth  of  tubercle,)  It  grows  out  between  the  bundle 
of  the  normal  tissues^ — fibrous,  muscular,  etc., — creeps  along  the  vessels 
into  the  fatty  tissue,  and  causes  thus  the  thickening  of  the  soft  structures 
of  the  joints,  as  we  so  often  find  it  in  the  white  swelling,  where  the  capsule 
is  tnLnsforuicd  into  a  grayish-  white*  firni,  inelastic,  fibrous  mass,  varjingr 

from  one  to  two  lines  to  half  an 
inch  or  more  in  thickness. 

A  transverse  section  through 
such  a  thickened  capsule  is 
shown  in  Fig,  16. 

The  following  are  the  micro- 
scopic features:  a.  An  outer 
layer  of  normal  fibrillar  con- 
nective tissue  of  the  fibrous  cap- 
sule of  the  knee-joint.  Inside 
of  this,  at  B,  two  obliquely  cut 
bundles  of  fibrous  tissue,  par- 
tially transformed  into  adeno- 
matous tissue.  Finally*  the 
thickest  inner  layer,  c\  c,  con- 
sists of  adenomatous  tissue, 
with  a  large  number  of  disseminated  miliary  tul>ercles,  some  of  which 
contain  a  large  giant -cell,  k,  k,  while  others,  d.  o,  d,  d,  have  a  center 
consisting  of  the  giant-cell  reticulum  without  giant-cells,  but  all  of  them 
are  surrounded  by  a  darker  ring  of  the  lymphoid  reticulum. 

The  metamorphoses  and  alternate  fate  of  the  miliary  tubercle,  as  we 
learn  from  the  most  recent  authors,  are  as  follows:  After  an  as  yet  un* 
determined  term  of  existence,  either  simple  atrophy  or  fatty  degenera- 
tion commences  in  the  center  of  the  tubercle,  where  first  the  cellular 
elements  and  later  the  interstitial  tissue  bec^ome  transformed,  partly 
into  irregularly  shaperl,  soft  corpuscles, — the  so-called  tuliercular  cor- 
puscles,— and  partly  into  a  finely  granulated  fatty  detritus. 

In  rare  instances  sinij>Ie  atrophy  may  occur  in  the  ct*lhilar  elements 
alone;  meanwhile  the  reticulum  gets  thickened,  ami  the  tuliercle  be- 
comes Iransformefl  into  a  hard,  horny  mass.  This  transformation  b 
considered  a  corn ificat ion,  and  is  only  rarely  observed. 

The  partially  atro}>hied  and  fatly  degenerated  tubercle  will  furtlwrr 
undergo  one  of  the  three  following  metamorjtho.ses: 

Resorjition    may    take    place,   es|jecially   where   the    tubercles    aie 


Fig.  i6  —1  hickcneci  CQp*»uleof  knee-joint  (case  of 
resection  of  Dr.  Fetifjcr):  a,  Outer  Liyct  of  normal  fibrous 
tissue;  n,  bundle  of  fibroui  Lisaue  inlaid  wilh  lympboid 
li^suc;  c.  c,  inner  byerof  adenoid  tissue  containinj^  num- 
erous tut]ercle»;  d^  d,  d,  d.  tubercles  without  giant-ccll!<; 
t,  Rt  tubercles  with  Kicint-celb;  f,  r,  vc&icb. 
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wide-spread  and  isolated.     Wagner*  regards  this  as  a  most  rare  oceur- 

Caleifieation  is  more  frecnient,  and  means  transformation  of  the  fatty 
detritus  into  cheesy  matter*  iotermixed  with  chalky  masses,  finally  en- 
capsulated, viz.,  surrounded  by  a  capsule  of  dense  cicatricial  connective 
tissue. 

Si>ftemng  and  liquefaction  are  justly  considered  the  most  imfxirtant 
change,  IxM^ause  it  is  most  often  accompanied  l>y  suppurative  inflaaxma- 
tion  in  the  surrounding  tissue.     If  the  seat  of  the  tubercle  is  on  the 
surface, — mucous  membrane,  skin,  etc., 
— ulcers  are  formed,  and  if  they  are 
located  in  the  interior  of  the  organs, 
tuberculous  cavities  result,  and  tuber- 
culous abscesses  form   and  often   lie- 
eome  the   starting-point  for   suppur- 
ative proc^esses,  /.  e.,  the  formation  of 
abscesses  around  the  tuberculous  foci. 

Wagner  Ijest  expresses  tfie  general 
opinion  of  the  profejisitMi  when  he  says 
that  the  last-named  form  of  fatal  trans- 
formation of  the  tuljercles  is  of  most 
f  rei|  uen t  occu rre n  ce .  I n  t  he  re m a  i n de  r 
of  this  paper  it  will  be  seen  that  we  do 
not  quite  agree  with  him  in  this  concUi- 
sion.  We  consider,  and  are  oI>liged  to 
state*  that  so  far  a.s  the  tuf>erculosis  of 
joints  is  concerned,  absorption  of  the 
^kubercles  is  of  frequent  occurrence. 

FA 


joint 
ptiteik 


Fiif.  1 7.— Ijongitudinal  cut  o(  right  Lnee- 
Upfjcr  extremity  af  the  tibia,  i,  ibc 
1.  tlic  bwer  e&trcmity  of  the  fcmuf. 
4.  the  6 bilk:  y  tbt  WgAtacnluia  piAtdW  (m- 
Icrior^,  with  6,  tl^  tubjaceitt  A^liposc  tissue;  7. 
ikAmentum  Datellv  (superior),  i.  e,,  the  tciuloa 
of  the  qu*drk*ps  feraorii  ;  8,  the  llgiunenU 
cruci&ta;  g,      —  ^     *  - 


Ctcrior  wall  of  the  capsuk  with 
menta;    10,  kri^e   tuberculous 


m 


cavity  m  the  upper  «nd  of  the  Ubia,  lined  with 
a  thick,  grayish  mem  brant  studded  with  mtli- 
ary  tubercles  and  filled  with  cheesy  matter. 
At  the  [xnlerior  end  of  the  wo\  U  an  opcoinR 
through  which  the  cavity  communicatee  with 
the  jomt;  1 1.  «  smaller  round  tuberculous  cav- 
ity lined  t^ith  a  tuberculoiia^  membrane  and 
filled  with  chctsy  matter;  ii,  a  large  loss  af 
substance  (carious  ulcer)  in  the  external  con- 
dyle of  the  femur,  with  several  amaUer  and  one 
large,  loose  spickilc  of  osseous  tissue  (setjuestm) . 


'A.       PRIM.\RY   OsTEOTTTBEIiCUtOSiS    IN 

THE  Epiphyses  near  the  Artic- 
rL,\R  Surface  of  tfie  Bones 

The  tulierculosis  of  the  joints  orig- 
inates, accordiug  to  Kix^her  and  Volk- 
aun,  in  the  great  niajori ty  of  cases, 
lOt  in  the  capsule  or  any  otlier  of  the 
soft  parts,  but  ill  the  sponfi:y  structure 

of  tlie  epiphyseal  extremities  constituting  the  joint,  i.  e.,  it  comuienees 
outside  the  joint  as  a  tuberculous  caries,  or  rather  as  a  loeal  miliary 
wberculosis  of  the  epiphyses. 

A  typical  specimen  illustrating  this  fact  is  shown  in  Fig.  17. 
It  represents  a  longitudinal  cut  through  the  knee-joint,  removed  at  a 
lortem  examination  of  a  patient  at  the  Cook  County  Hospital. 
short  resume  of  the  rer-onls  gives  the  following  facts,  taken  from 
the  histor>'  published  by  Dr.  Murphy,  of  Cook  County  Hospital,  in  the 
'^^Licago  Medical  Gazette; 

•  Mi&nuiil  of  Getuntl  I'^ilhology,  Imnstatlon,  New  Vurk.  1876. 
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Primary  onieotubrrcidasui  of  the  superior  ertrtmitjf  of  the  fiqhi   tihia.     Tui 
arthrih'jt  of  riff  hi  knct-jmtit.     Secottfifiri/  hiberntloms  of  iHgninal  fflamix,   hladdrr,  ttreti 
right  kiitnry,  and  peritonea!  cavity;   aymm awing  chronic  t\thrrcuhm«  of  tungM;   **fi*Tn 
pi/{Fmica.'' 

Marrit'd  wutrian,  aged  Iwenly;  family  history  i^"*^  as  U>  tulHrrulosis;  hxi  aunt  diftl 
of  caneup  of  the  mamma.  Five  years  ago  she  hejEtun  to  have  some  dull  pain  in  the  rigliJ 
knee-joint;  there  was  cx^easic)nillly  some  swelling  of  the  joint*  which  would  last  but  •  fct 
days  and  then  entirely  siihside.  but  the  pain  whj*  a  eon'jlant  annoyance,  «nd  seemed  tobetr 
no  relation  to  the  swelling  of  the  joint.  The  pain  was  eitaggerated  by  long  staadtoi;  Of 
walking,  hut  sudden  pn»*»sure  caused  her  no  inajnvenienre  whatever. 

Eight  montlLs  ago,  jiisl  previous  to  urinary  troidjle  from  the  eonimenetn^  tnbemili«i4 
of  the  bladder,  the  parts  about  the  joint  bei-ariie  much  more  swollen,  the  knee  was  flexe*!  utii 
right  angle,  from  wliieh  position  motion  caused  severe  pain.  It  thus  continued  very  hwl 
for  about  two  months,  and  tJien  subsided  gradually,  hut  remained  flexed*  though  to  a  kas 
degree.  There  was  no  ankylosis,  for  it  allowed  quite  a  latitude  of  motion.  On  tnoviii| 
her  from  her  liome  to  the  hospital  the  knet*  was  eonsiderably  shaken,  whieh  enured  an  iieuir 
fiwelling  i>f  the  soft  parts.  tJn  admission  the  right  knee  was  found  flexed  at  a  fight  vi:^, 
from  whieh  position  she  could  move  it  only  to  a  slight  degree.  The  entire  articulation  b 
considerfd»ly  swollen  and  tender.  The  swelling  appears  to  be  partly  due  to  a  distentixiQ  uf 
the  synovial  sac,  hut  abo  to  a  general  infiltration  of  tlie  soft  tissues  of  the  joint. 

There  are  no  finttses  ti^uding  into  the  joints  and  no  jfcar^  rejddting  from  prftious  ahtettm. 

For  the  remainder  of  the  historj'  we  shall  only  state  Ihut  for  the  lajjt  eight  mootlisslw 
had  sufTereil  from  urinary  trouble  and  pain;;  in  the  hypogastrium^  signs  of  a  chronic,  rti«rf* 
ily  prtJgressing  cystitis  nnd  pelvic  cellulitis,  ac-companied  by  loss  of  strength,  ajicmtii,  «a*l 
latterly  by  fever. 

The  diagnosis  was  considered  Iti  be  a  tuberculosis  of  the  organs  htic/re  inenlionwl; 
the  prognosis  fatal,  and  death  resulted  twenty  days  after  admission.  The  postmfififlD 
exfimination  rtnealed  the  following: 

The  right  lung  contains  numerous  nodules  con*iisting  of  peribrourhitic  granules:  in 
the  h>wer  lol>e  a  sulipleural  abaces,**  nbout  the  size  of  an  acom,  containing  sanioiia  p«s 
The  left  lung  contain*  peribronehitic  gramdes,  btit  no  abs<'e-HNe«- 

The  entire  wall  of  the  peritoneal  cavity  Ls  studded  with  railiar>*  luberdes;  the 
teric  glands  greatly  enlarged,  and  mostly  degimenited  int*>  cheesy  matter. 

The  iJigniftu!  gland jt  on  the  right  idde  enlarged,  softened^  and  brokm  down  into 
ahiK!titje,i. 

In  the  rt*troi>eritonejil  tissue  above  the  right  kidney  is  a  hirge  alx<»c<rss  filled  with  (l"i*i 
pus,  the  walk  of  which  arc  irregular,  ulcerated,  and  contain  numerous  niiliary  tiihi'fd"'* 

The  right  kidney  is  filled  with  miliary  and  conglomerated  tul>ercles,  w^hich  ia  «on»^ 
places  art^  degenerated  into  large  cheesy  massei*.     In  the  pelvic  of  the  kidney*  the  walb*^ 
the  enlarged  ureter,  and  the  bladder  nn"  found  large,  confluent  tutierculou^  tdecrs,  lf*viii# 
only  smxdl  islands  of   rccognijudjle  mucous   niembmne  on  their  walls.     The  eannecliv* 
tissue  in  the  peKis  minor  is  infiltrated  with  tulxreles  and  eheeay  matter*  in  the  midjl  *^^ 
which  are  founfl  two  tnbert^ular  abscesses,  one  of  which  oi>ens  into  the  bladder  and  tt* 
other  into  the  vagina* 

The  right  knee-j<>int  h  bent  almost  at  right  angles,  and  a  little  motion  is  obtaJnahl^^ 
The  circunderence  of  the  joint  is  somewhat  enlarg(?d.  The  *kin  covering  it  is  nature ^* 
There  are  no  sinuses  nor  cicatrices  anrl  no  abscesses  around  the  joint. 

The  cavity  of  the  joint  is  filled  with  whitish,  dry,  cheesy  matter*  of  the  conasience  i^^ 
putty.  After  the  removal  of  this  matter  we  find  the  capsule  a  little  thickened  and  rigid"  ^ 
its  inner  surface  being  slightly  uneven  and  velvety*  but  no  miliary  tuljert.*les  visible. 

The  cartilaginous  covering  of  the  articular  ends  of  the  Imjuc.^  is  mostly  destroyed,  «ih» 
only  sniallf  irregular  islands  of  cartilage  left  on  the  denuded  and  roughened  osaeous  fUf* 
faces,     in  the  head  of  the  tibia^  close  to  the  Joint,  is  seen  a  cavity  (10)  occupying  thefpoofjr 
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tortion,  and  measuring  1.5  cm.  in  anteroposterior  diameter,  1  cm.  from  above  down,  and 
!  cm.  laterally.  This  ca\nty  is  lined  with  a  soft,  grayish  membrane,  1  to  2  mm.  in  thick- 
less.  This  membrane  consists  of  adenoid  tissue,  in  which  are  embedded  thousands  of 
oiliary  tubercles.  The  cavity  is  filled  with  whitish,  cheesy  matter,  similar  to  the  cheesy 
natter  found  within  the  joint.  Microscopically,  this  cheesy  matter  is  seen  to  consist  of  a 
Inely  granulated,  fatty  mass,  with  no  recognizable  cellular  elements  in  it.  This  tuberculous 
avity  is  in  communication  with  the  joint  in  two  places:  the  one  at  its  upper,  posterior 
mrU  as  shown  in  the  figure;  the  other  at  the  right  part  of  the  roof,  through  the  external 
Tticular  surface  of  the  tibia.  Near  the  upper  posterior  margin  of  the  tibia  (at  11)  is  a 
mall,  round  cavity  of  tubercular  origin,  near  the  surface  of  the  bone,  but  not  as  yet  com- 
Qunicating  with  the  joint.  In  the  external  condyle  of  the  femur  (12)  we  find  a  deep  trans- 
erse  loss  of  substance  or  superficial  erosion  or  carious  ulcer,  measuring  3  cm.  in  length, 
cm.  in  width,  and  4  to  5  mm.  in  depth.  Its  walls  are  irregular,  and  here  and  there  are 
arious  sized  sequestra. 

The  local  osteotuberculosis  in  the  epiphyses,  as  illustrated  in  the 
;bove  case,  is,  according  to  R.  Volkmann,  the  eminent  surgeon  and 
pathologist  and  author  of  an  excellent  monograph  on  the  diseases  in 
[uestion,*  in  the  great  majority  of  cases  the  starting-point  of  the  chronic 
ungous  arthritides,  the  scrofulous  arthritides,  and  the  white  swelling 
I  the  joints. 

The  tuberculous  osteitis  or  osteomyelitis  in  the  epiphyses  may  be 
ircumscribed  or  diffuse.     Most  generally  it  is  local. 

Through  cheesy  degeneration  of  the  tubercles  that  fill  the  place  of  the 
absorbed  osseous  tissue  there  is  formed  a  cavity  filled  with  cheesy  matter, 
tnd  lined  with  a  membrane  composed  of  living  adenoid  tissue  and  tu- 
bercles. In  a  number  of  cases  there  will  be  found  variable  sized  pieces 
)f  dead  bone  or  sequestra  in  those  cavities,  for  the  following  reasons: 
First,  the  tuberculous  osteomyelitis  cuts  off  an  island  of  unabsorbed 
osseous  tissue  from  its  nutritive  supply,  and  finally  isolates  it  as  a  loose 
sequestrum.  Second,  a  sudden  cheesy  degeneration  and  consequent 
death  take  place  in  part  of  the  tubercular,  infiltrated,  spongy  osseous 
tissue  before  the  absorption  of  the  osseous  substance  can  take  place. 
The  portion  thus  affected  must,  therefore,  at  a  later  period  form  a  loose 
sequestrum  surrounded  by  cheesy  matter  and  the  living  tuberculo- 
wlenoid  membrane. 

The  cancelous  structure  surrounding  the  tuberculous  cavity  is  in 
»<^st  cases  healthy,  the  miliary  tubercles  not  spreading  far  into  the 
^uUary  spaces,  but  rather  keeping  together  in  one  circumscribed 
'iior,  as  we  find  them  in  the  conglomerated  tubercles  of  the  brain,  where 
^  thin  grayish  membrane  of  miliary  tubercles  that  circumscribes 
^  oentral  yellow  cheesy  mass  is  surrounded  by  healthy  brain  tissue. 

^his  local  characteristic  of  the  tuberculosis  is  a  fortunate  peculiarity, 
j^^aiuch  as  it  enables  us  to  remove  the  whole  of  the  diseased  part.  It 
^  \ye  sufficient  to  empty  the  cavity  and  scrape  out  its  lining  membrane 
^H  the  curet,  sharp  spoon,  or  concave  chisel  or  gouge,  for  the  complete 
^^ication  of  the  tubercles  of  the  affected  locality.     We  are  thus  often 

"Ueber  den  Character  und  die  Bedeutung  der  fungosen  GdenkentzUndungen,'* 
^'JUnlung  klin.  Vortrilgc,  1879,  No.  168,  1G9. 
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alile  to  sloii  the  progress  of  the  disease  with  a  rehitively  insignifirant 
of  substance  of  the  epiphysis  in  question.     These  primary  local  i\i\wT 
culoiis  foci  are  in  some  cases  single,  in  others  multiple,  hut  the  numl 
is  generally  hmiled.     Usually  only  one  of  the  hones  of  tlie  joint  i^  ll 
seat  of  tlieoL  Init  they  may  he  found  siinuUaneousJy  in  two  or  all  of  the 
hones,  constituting  the  joint.     Their  place  of  election  is  close  to  tlic 
articular  surface,  immediately  beneath  the  articular  cartilage,  and  in 
children  in  the  nei|?hborhmid  of  the  epiphyseal  cartilage.     A  small  sult- 
chondral  jjriDiary  tubercular  h>cus  may  disappear  in  the  later  destruction 
of  the  joint,  and  thus  we  are  unable  to  trace,  at  oi>eration  or  autopsy, 
the  tubercolous  arthritis  to  its  ver>^  origin. 

There  are  found,  however,  and  fortunately  rarely,  cases  where 
tiil*erculosis  is  not  thns  localized,  bnt  where  the  ernption  of  miKariF 
tubercles  spreads  diffusely  over  the  epiphyses,  result ing  in  an  equall 
diffuse  cheesy  degeneration.     In  sueli  cases  the  removal  of  the  bone  nv 
be  much  more  extensive,  thus  inerea.sing  the  danger  of  operative  int 
ference.     Volkmann's  jyrognosis  in  these  cases  is  grave  as  regards  the 
danger  of  f?eneral  tuberculosis,  though  not  net^essarily  fatab 

In  another  class  of  cases,  still  more  rare,  a  diffuse  caseous  degenej 
tion  takes  place  throughout  the  whole  of  the  epiphysis  where  oue 
more  hx*al  tuliereulous  foci  are  seated,  and  on  section  of  the  sjkxi 
osseous  tissue  we  find  it  yellow,  dry,  anil  bkxHiless  from  cheesy  degene 
tion,  ant!  dyin^  as  a  result  of  the  diffuse  osteomyelitis  of  the  epiphysis. 
In  these  cases  removal  of  the  entire  houe  is  demanded. 

The  local  tuberculosis  or  cavity  will  slowly  grow  larger  and  larger, 
until  finally  it  will  perforate  to  the  surface  of  the  bone.     Generally^  tin? 
disease  is  not  revealed  until  this  event  occurs.     Symptoms  during;  thr 
stage  of  development  of  the  cavity,  but  previous  to  its  jx^rforation*  an* 
conspicuous  by  their  absence.     There  is,  as  a  rule,  no  pain  or  disturbance 
whatever;  but  as  soon  as  the  surface  of  the  bone  is  reached,  the  adjoining 
organs  or  superimposed  tissues  becxmie  poisoned  by  contact  with  the 
cheesy  matter,  and  inflaimuation  results.     Naturally,  we  might  infer     i 
that  it  is  a  matter  of  great  im|K*rtanee  whether  the  cavity  opens  within 
the  joint  or  reaches  the  bony  surface  outside  the  same,  and  would  modify    | 
greatly  our  j prognosis  as  to  the  result  of  the  disease  and  the  fate  of  th^    ' 
pulieul. 

If  the  tuberculous  cavity  opens  outside  the  joint,  the  integrity  of  th^H 
latter  will  remain  unimpaired,  and  extra-articular  abscesses  will  farm —4 
Sooner  or  later  these  abscesses  will  reach  the  surface  of  the  pari  by  nat^ — i 
nral  processes  or  be  evacuated  by  surgical  aid.  They  contain  eitlie^^ 
normal  pus  or  a  thin»  slimy,  or  scrofulous  juis. 

The  wall  of  the  abscess  is  lined  with  a  grayish,  loosely  adhereo^^ 
membrane,  and  in  structure  it  consists  of  adenoid  tissue,  studded  witt^ 
miliary  atnl  conglomerated  tulK*rc!es,  often  visible  to  the  naked  eye  a.^^ 
small,  round,  grayish-white  nodules,  similar  to  the  tul>erculosis  of  Ih 
large  serous  cavities— |>eritoneum  and  pleura — with  which  we  are  ali 
familiar. 

The  fistulous  sinuses  resulting  from  these  abscesses  have  little  ten- 
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lency  to  close  up,  iiartly  liecau.se  they  corniiitiiiieate  with  the  tuherculoiis 
'cavity  in  the  hone,  and  fmrtly  on  account  of  the  tuhereles  hning  their 
walls, 

Tlie  diagnosis  of  the  tuberculous  character  of  the  disease  can  reailily 
be  determined  by  the  removal  of  a  portion  of  the  wall  by  the  aid  of  a 
ciiret  and  examination  of  the  tissue  under  the  niieroscope. 

At  this  stage  of  the  periarticular  tuberculosis  proper  treatment  will, 
in  some  cases,  arrest  further  progress  of  the  disea^sc  and  save  the  en- 
dangered joint.  The  plan  of  the  oj>eration  is  obvious.  We  must  cut 
through  the  fistulous  tract  down  to  the  surface  of  tlie  lx)ne,  dilate  the 
osseous  opening  with  chisel  or  gonge^  lay  open  the  toberculous  cavity, 
remove  its  contained  cheesy  matter  and  sequestra,  and  scrape  or  dig 
away  the  whole  of  the  tuberculous,  infiltrated  tissues. 

Cases  in  which  the  neighboring  joint  has  been  saved  have  been  re- 
ported by  Kocher  after  the  foregoing  operation  was  performed.* 


B.    The  Tuberculous  Arthritic 

(1)  The  Consecutive  or  Hecondarij  Tnhercukms  Synovhis,~Vk\\en  the 
osteotuberculous  cavity  opens  into  and  empties  part  of  its  cheesy,  in- 
fectious contents  into  the  joint,  a  tubercnlous  inflammation  results.  In 
the  great  majority  of  cases  this  arthritis  assumes,  from  the  very  licgin- 
ning,  the  same  chronic  character  as  did  the  tut>ercnlous  caries  of  the 
epiphysis.  This  chronic,  slowly  develoj>ing  fungous  arthritis  has  been 
termed  pannous  arthritis,  from  its  anatomic  resemlilance  to  pannous 
inflammations  of  the  cornea.  The  synovial  rneml>rane  becomes  injected 
-  and  swollen,  and  the  articular  cartilages  replaced  l>y  vascularized  granu- 

I  lations  or  connective  tissue.  In  the  cavity  of  the  joint  may  be  found  an 
^k  augmented  amount  of  synovial  fluid,  somewhat  wliitisli  from  admixture 
B  H-ith  lymphoid  elements.  Slight  pain,  im  pa  ire*  I  motion,  moderate 
^^  swelling,  no  palpalile  signs  of  effusion  within  tlie  joint,  and  sonielimes 
^V  flight  muscular  crmtractions  are  tlie  symptoms  met  with  in  this  condition. 
V  This  pannous  arthritis  may  set  in  before  caseous  matter  is  effused 

m  into  the  joint  (Volkmaun  and  Kot*hcr)^  from  irritation  produced  !>y  the 
I  'woerculous  inflammation  in  such  close  j>roximily  to  the  articular  sur- 
fa<?«s.  As  the  pannous  arthritis  has  a  tendency  to  obliterate  the  cavity  of 
the  Joint  and  to  terminate  in  a  more  or  less  complete  false  ankylosis,  it 
Often  hapj>ens,  therefore,  that  the  Ctiseniis  matter  opens  into  an  already 
P^t^tiiilly  obliterated  synovial  cavity.  If  this  1m^  the  case,  the  reaction- 
^^^  inflaramation  will  lie  far  less  vehement  than  if  the  cheesy  matter 
^-^t^d  a  norm  ah  si  zed  and  healthy  synovial  cavity. 
The  foregoing  reasons  account  for  the  well-known  fact  that  the  fun- 
*^*"***  arthritis  sometimes  sets  in  with  the  symptoms  of  an  acute  inflam- 
r«,^yion;  generally,  however,  it  has  a  chronic  character  from  the  start, 
■^is  chronicity  may  be  ititerrupted  by  acute  but  transient  exacerbations, 
*^«^  accounted  for  by  the  cheesy  matter  as  above  stated. 

^         **2ur  Prophylaxis  der  fun>;tJM'Ti  GelenkeDtzlinflung/*  Volkiuann's  klin.  Vartrftgis 
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The   mo.st  serious  coiisequence  of  this  lulx^rcylous  arthritis  is  \\i 
destructive  influence  on  the  integrity  of  the  affected  Joint.     The  articiila 
cartilage  or  the  pcriosfeuni  disiippear^s  or  is  transformed  into  miliaiyl 
tnbereulous  atienoid  tissue,  and  I  he  epiiihyseal  arthritis  of  the  l^oties  * 
becomes  destroyed  l>y  a  carious  lul>erculou.s  osteitis,  extending  from  tk 
surface  to  the  deeper  tissues  of  the  tione. 

The  secondary  tuberculous  destruction  of  the  epiphysis  is  sometimes 
uniformly  distributeti  over  the  entire  articular  surface,  while  in  other 
viises  it  is  loeahzetl  and  forms  shallow  excavations.  A  specimen  repre- 
senting the  latter  condition  is  shown  in  Fig.  18. 

This  upper  extremity  of  the  right  femur.  remo\'ed  by  excision  by 
E.  W.  Lee»  shows,  besiijes  considerable  superficial  destruction  of  the  he 

(4)»  a  shallow  cavity  (5),  2  cm. 
^-"7^  long,  1?2  <^in.  broad,  and  Jj 
cm,  in  depth,  situated  in  the 
inferior  portion  of  the  neck 
and  also  in  the  head  of  the 
bone.  This  cavity  is  mainly 
filled  with  a  mass  of  reddish- , 
llmr/  ^  ^m   .'■^'-r.M'rJSF        gray,  soft  tissue  (O)»^fungou 

granulations, — in    which 
yellow    specks    or    {Kiints 
L      "^  seeiu  but  no  gray  miliars*  nod- 

ules are  visible  to  the  naied 
eye.     The  microscopic  exam- 
-2  i  nation  of  this  tissue  shows  it  J 

to   consist    of   adenoid   tissu 
and  miliary  tubercles. 

In  this  secondary  diffusi 
and  superficial  tulK*rculosis  < 
the  bones — tuberculous  perio 
tit  is.  osteitis,  and  caries — th 
osseous  tissue  is  transforme 
into  masses  of  reddish-grayJ 
soft  tissue,  viz.,  funj^ous  granttJ 
la t ions;  hence  we  find  in  thi« 
tissue,  situated  between  the  adenoid  tissue  and  the  tubercles,  spicules 
of  bone  undergoing  the  process  of  absorption. 

In  Fig.  19  is  sliown  a  section  of  fungous  granulations  covering  the 
atrophied  anterior  surface  of  the  louver  extremity  of  the  humerus.  This 
was  n^movcd  hy  excision  of  the  ellKjw-joint  in  a  case  of  chronic  fungous 
arthritis  in  Dr.  Ijee's  practice.  We  find  a  young  connective  tissue,  rich 
in  cells  and  mainly  adenoid  in  character  (1),  containing  a  number  of 
variable-sized  round,  emjjly  spaces,  with  serous  fluid  filling  the  largr 
lyniph'spaces,  ^,  ^,  2,  ^,  '2.  At  S  is  a  miliary  tubercle  with  a  giant-cell 
i^)  in  its  center,  and  at  5  is  an  irrcgidar  island  of  osseous  tissue  (spiculrl, 
with  bone-corpuscles  surrounded  partly  !)y  lymph -spaces  and  partly 
adenoid  tissue. 


Fig.  i8,— Upper  extremity  of  tbc  right  femuT  rc- 
Tttovecl  by  e-\cisioii  by  Dr.  E.  W.  Lee,  from  a  six -year-old 
firl  »u0irring  from  umrlnis  c«rarius  with  a  LurRe  nuterior  *b- 
sce&«:  1.  The  grtAt  troch^knter;  i,  the  lesser  trochmter; 
$,  the  neck  of  the  femur;  4-  the  head  of  the  femur 
reduced  to  one-third  its  normal  siicc,  with  irregular 
circumference  and  denuded  roughened  siirfjiccj  5,  tuber- 
culous CAvitv  in  the  bead  and  neck,  partiaUy  filled  with  6,  a 
msoi  of  re<lf]iBh-gray,  *ofl  tissue — fungoid  granuktions— 
consisting  of  adenoid  tissue  wiib  miliary  tubercles. 
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This  little  spicule  of  osseous  tissue  is  part  i>f  the  old  hone  in  the  sta^e 
of  aljsorption,  because  in  no  part  of  its  surface  are  found  either  osteoblasts 
or  connect i\'e  tissue — corpyscles  or  cells  tindergoing  the  process  of  trans- 
lorniation  into  bone-corpuscles. 

I       The  effect  of  cheesy  matter  from  a  tuberculous  cavity  upon  the 
Miealthy  synovial  cavity  has  1>een  demonstrated  by  the  experiments  of 
Professor  Hueter**  of  Greifswald. 

He  made  an  emulsion  of  tuberculous  s|>uta  from  consumptive 
patients,  and  then  injected  one- third  to  three-quarters  of  the  contents  of 
a  common  subcutaneous  syringe  into  the  cavities  of  the  knee-  and 
ankle-joints  of  five  dogs.  After  eight  to  fourteen  days  swelling  com- 
menced in  the  joint,  abscesses  reaehed  the  surface  and  left  sinus  open- 
ings, dLscharging  a  seropundent  fluitl.  The  animals  became  emaciated, 
and  diarrhea  set  in.  One  of  the  dogs  died  of  acute  general  miliary 
tuberculosis.  When  the 
inflammation  of  the  joint 
subsided,  the  general  con- 
dition of  the  animals  im- 
proved, he  also  noticed. 
In  the  joints  of  the  ani- 
mals which  he  killed  was 
constantly  found  a  con- 
dition of  fungous  arthri- 
tis in  different  stages. 
The  fungous  granula- 
tion.s  of  such  a  joint  were 
emulsionized  with  water 
and  injected  into  the 
{leritoneal  cavity  in  two 
healthy  dogs.  Four 
weeks  later  the  animals 
were  killed,  and  he  found 
swelling  of  the  retroperi- 
toneal glands*  desquamative  pneumonia  in  the  lungs, — consumption, — 
miliary  tubercles  in  the  diaphnigm  and  the  pleural  cavities.  He,  there- 
fore, concluded  that  the  fungous  arthritis — Uie  synovitis  granulosa — is  a 
tuberculous  disease. 

(£)    Tfw  Primary  Tubercidoys  StfnovUis, — A  priori^  there  is  no  reason 
why  the  tul>erculosis  should  not  commence  in  the  synovial  membrane  of 
a  joint  as  well  as  in  the  adjoining  bones,  but  a  priori  theories  or  reason- 
igs  are  of  little  account  w*hen  compared  with  observations  based  upon 
'  facts.     The  numerous  authentic  cases  uj>on  which  \'olkniann  founded  his 
monograph  made  him  enunciate  the  opinion  that  the  synovial  tuber- 
culosis in  the  great  majority  of  cases  is  secondary — ^caused  by  a  communi- 
ation  being  estabOshed  between  the  primary  osteotuberculous  cavity 

^•*Die  erperimentelie  Erzpugiiiig  cler  Synovilis  nn'i'inu^^'^^  »fi  Hunde,  umj  die  Bexie- 
fcungen  die*er  tidetikimLxUndung  sjur  TldM*^t■ula^^"  Ueut.  l^nUcbr.  f.  Cliir;.  1879,  vol, 
p.  317;  Centnilbl.  f.  Cliir.,  1879.  vol.  vi,  p.  706. 


mi^^ 
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;g.— Miliary  tuberculous  fcingous  irmriuktionii  from  cl- 
Extkion  by  Dr.  Lwe  for  cbrunic  funj^ou^  arthritis  w  ith 


bow-jaint. 

tmpcDding  ankylosis.  No  periartjculftr  abacesscs  nor  fi-rlulM,  OI4 
primary  osteotuberculous  cavity  in  the  head  of  the  radius.  Sccon- 
tiary  superficial  lubercutosis  of  the  olecranon  and  the  Icwcr  extrem- 
ity (4  the  humerus;  i,  Youhk  coanective  tissue  of  majnly  adenoid 
chxrucur,  mth  a.  a.  2.  2.  2,  smaUerand  kri^cr  lymph-spacccs;  j.  hiilf 
of  miliary  tubercle  with  the  gianl-ccll.  4,  m  the  center;  5^  spicule 
of  i>»!j;cou^  ti^ue. 
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and  flic  joint.     We  do  not  doubt  but  that  his  statement  is  in  strict  ais 
cord  with  the  facts  observed  by  him, 

Volkmann  admits  that  primary  synovial  tulierenlosis  is  a  rare  event, 
and  thus  far  we  a^^ree  witli  liim;  but  wlien  he  further  states  that  primary 
synovial  tubertnilosis  occurs  rarely  save  in  adults,  and  calls  for  a  much 
more  serious  firoi^nosis  than  the  coinnion  secondary  tuberculous  arthritis. 
we  l>eg  leave  to  differ  with  him. 

In  one  of  our  cases,  wliere,  in  tuberculosis  of  the  knee-joint,  e\- 
cision  was  performed  hy  Dr,  Fenger,  there  was  no  primary"  ostew- 
tubercular  focus  to  Ije  found  in  any  part  of  the  bones. 

In  the  hip-joint  represented  in  Fig.  18  we  feel  inclined  to  regard 
the  tuberculosis  of  the  neck  and  head  of  the  femur  as  secondary 
on  account  of  the  shallowness  of  the  cavity,  fjut  we  admit  that  our 
opinion  here  miglit  be  disputed.  An  important  step  toward  the  solu- 
tion of  this  problem  has  lx*en  made  by  the  recent  experiments  of 
Shiiller.* 

The  author,  being  aware  of  the  clinical  fact  that  a  slight  trauma  wa? 
often  mentioned  as  a  common  factor  in  tlic  etiology  of  the  s<:Tofuloii>, 
viz.,  tuberculous  inflammations  of  the  joints,  desired  to  settle  the  follow- 
ing queries:  Why  can  such  an  unimportant  traumatism — in  children, 
almost  of  daily  occurrence — (jroduce,  in  a  very  limited  nunil>er  of  indi- 
viduals, such  serious  consequences?  and  what  are  the  predis[M>>iftg 
morbid  conditions  in  the  organism  of  the  individual  subject  to  such 
grave  results?  Clinical  observations  have  long  since  pointed  out  the 
coincidence,  to  say  the  least,  between  fungous  arthritis,  scrofulosi>. 
and  tulKTCulosis.  Villemin  had  produt^ed  tuberculosis  by  inocula- 
tion; Tappencr,  by  inhalation  of  tuberculous  and  scrofulous  cheeky 
matter.  Sc*htippel  had  found  miliary  tuljercles  in  the  caseous,  so-calleti 
scrofulous  lymph-glands.  The  latter  sometimes  suppurate,  and  peri- 
glandular  abscesses  form;  these,  as  well  as  the  chronic,  c^old.  or  scrof- 
ulous abscesses,  contain  in  the  lining  membrane  of  the  wall  thousand* 
of  miliary  tubercles  (Volkmann).  Scrofulous  ulcers  of  the  skin,  so 
common  in  children,  grave  cases  of  scrofulous  ossena,  a  number  of  anJ 
fistulas,  obstinate  ulcers  of  the  soft  palate  and  the  phar\^nx  in  childnfn 
and  young  individuals,  whert*  the  malignancy  of  the  ulcers  was  attrib- 
uted to  hereditary  syphilis  or  their  lupoid  character,  show,  accordiniS 
to  Volkmanu*s  investigations,  that  miliary  tuljercle^  are  the  cau§e  c?t 
their  local  destructive  tendency. 

The  identity  of  scrofulosLs  and  tuljerculosis  was  slowly  approachin^S 
the  condition  of  an  cstabhshed  fact,  Tlie  above-named  inve^stigation-^ 
caused  Schiiller  to  enter  the  experimental  field  relating  to  fungous  in.  ^ 
flam  mat  ions  of  the  joints. 

Rabbits  and  dogs  were  infected  with  tuberculosis,  viz»,  scrofulosb  -^ 
in  the  following  way : 

(a)  Tuberculous  sputum  from  consumptive  patients,  or  an  emulsioit 
of  cheesy  matter  and  miliary  tuberculous  tissue  from  human  lungs,  whS 

*  Ccntnilbl.  f.  Chir.»  1878,  vol.  v,  p.  713.  uiid  1871*.  voL  vi,  p.  305. 
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I  by  means  of  a  liypoderniie  syringe,  the  poiiil  of  whieh  was 
pushed  through  the  thoracic  walls, 

(6)  The  same  kind  of  emulsion  was  injected  into  the  trachea  through 
^^the  w^ound  of  a  preceding  tracheotomy. 
^H      (c)  By  means  of  an  atomiser  the  same  emulsion  was  thrown  into  a 
^^losed  space  containing  animals. 

Besides  the  emulsion  of  tuberculous  sputa  and  caseous  and  tuber- 
culous tissue  from  the  lungs,  the  author  used  for  the  infection  of  the 
animals  a  fluid  containing  secondary  generations  of  micrococci,  contained 
ia  the  above-named  material.  The  cultivation  of  these  micrococci  was 
produced  in  the  following  way:  Miliary  tuberculous  lung  tissue  or  cheesy 
matter  from  scrofulous  glands  was  ground  in  a  mortar  in  Bergmaiin's 
fluid  for  cultivating  bacteria,  thus  formiog  an  emulsion.  Bergmann's 
fluid  consists  of  100  ex,  of  distilled  water;  10  grams  of  rock-candy;  1 
gram  of  tartrate  of  ammonia;  antl  J4  gnim  of  phosi>hate  of  potassium. 

The  emulsion  is  then  filtered,  and  of  this  milky  filtrate  from  one  to 
three  drops  are  put  into  cleansed  glasses  containing  Bergmann's  fluid. 
The  glass  is  kept  at  a  temperature  of  30°  C,  and  after  three  to  four  days 
the  fluid  becomes  cloudy  or  milky  from  generated  micrococci,  and  the 
so-<!alled  first  culture  or  generation  is  completed.  One  to  three  drops  of 
this  is  mixed  in  another  glass  of  Bergmann*s  fluid,  and  results  in  three  to 
four  days  in  the  second  culture  or  generation.  In  the  same  way  a  third 
generation  is  produced  from  the  second. 

The  fluid  contains  a  multitude  of  small,  round  bacteria  in  very  rapid 

niotion.    At  450  diameters  they  are  to  l>e  seen  as  small  round  points.    At 

800  to   1*200  diameters,  and  colored  with  methyl-violet,  they  can  J>e 

distinctly  seen  as  spheroid  bodies,  isolated  or  in  groups  of  two  or  three. 

The  second  generation  contained  only  these  bacteria  in  a  fluid  free  from 

the  cells  or  particles  of  the  original  tubercles  or  cheesy  nuttter.     This 

fluid  was  then  used  for  injection  into  the  lungs  or  for  inhalation  with  the 

same  effect  us  the  original  emulsion  of  tuberculous  tissue  and  cheesy 

matter.     Rabbits  and  dogs  were  used  for  the  e^qjeriments.     The  dogs 

and  the  larger  and  more  powerful  rabbits  tolerated  the  ojjcration  readily, 

and  the  tracheotomy  wound  healed  up  without  accident.     The  infected 

animals  after  some  time  would  commence  to  lose  weight  and  become 

emaciated t  and  in  spite  of  their  good  appetite  would  < lie  in  the  course  of 

tlijnee  to  ten  weeks  from  tuberculosis  of  the  lungs  and  other  internal 

^  Trauma  tic  lesions  were  now  produced  upon  the  joints  of  the  infected 
animals.  In  the  great  majority  of  them  the  result  was  a  chronic  fungous 
arthritis,  a  tumor  albus,  a  pannous  arthritis. 

The  synovial  membrane  Ijccauie  thickened  and  covered  with  granu- 

^otis  (these  granulations  will  also  cover  the  |>eripheral  portions  of  the 

^""tilages),  the  cartilages  thickened  and  became  opac[ue,  vascular,  and 

•^^ally  transformed  into  the  same  kind  of  granulation  tissue  as  is  found 

^^  the  synovial  membrane.     The  epiphyses  of  the  joint  l>ecame  thick- 

^*^^d  and  osteoporotic,  but  no  central  carious  cavity  filled  with  cheesy 

tuaiter  was  found  in  them.     Toward  the  surface,  however,  in  the  en- 
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larged  medullary  spaces,  was  found  an  infiltration  of  lymphoid  cells  and 
consequent  fatty  degeneration.  In  and  around  those  spaces  milkrr 
tubercles  were  constantly  found.  In  the  granulation  tissue,  in  and  oo 
the  synovial  membrane,  miUary  tubercles  were  found  now  and  then,  hot 
fewer  in  number  and  less  frequently  than  in  the  medullary  osseous  tissue. 
Thus  it  was  proved  that  a  fungous  arthritis  of  tuberculous  character,  a 
tuberculous  synoN-itis  commencing  in  the  synovial  membrane,  was  the 
result  of  slight  traumatism  in  animals  infected  with  the  tuberculous 
poison. 

Deciding  experiments  were  made  in  which  the  same  traumatisms  to 
the  joints  of  non-infected  animals  were  produced,  and  were  not  foUoired 
by  any  such  chronic  inflammation.  A  sUght  serous  effusion  or  even 
extravasation  of  blood  in  and  around  the  joint  became  absorbed  in  a  few 
days,  leaving  the  joint  as  healthy  and  movable  as  before. 

The  above  experiments,  together  with  the  obser\'ed  clinical  cases 
where  no  primary-  local  osteotubcrculosis  is  found  after  operation,  tend 
to  justify  the  opinion  that  a  'primary  tuberculous  synovitis  exists^  not  as  a 
rare  and  grave  disease,  as  Volkmann  believed^  but  as  one  of  the  common 
forms  of  fungous  arthritis,  that  we  so  frequently  meet  with,  resulting  from 
slight  traumatisms  to  the  joints  in  scrofulous,  t.  e.,  tuberculous  individ- 
uals— mostly  in  children. 

This  primary  tuberculous  synovitis  can  further  be  a  local  tubercu- 
losis as  well  as  the  osteotubcrculosis  of  the  epiphyses,  as  we  have  seen  in 
our  case  of  excision  of  the  knee-joint,  where  the  recovery  is  complete  and 
the  patient  is  growing  stronger  and  gaining  in  weight,  and  not  exhibiting 
the  faintest  signs  of  tuberculosis  in  any  other  organs  of  the  body. 

The  relative  frequency  of  the  primary'  and  secondary  tuberculous 
arthritis  must  remain  an  open  question  at  present,  and  will  have  to  be 
determined  by  further  clinical  observations. 

The  practical  bearing  of  the  question  is  this:  If  the  tuberculous 
arthritis,  as  Volkmann  believes,  is  almost  always  secondary  to  a  primary 
osteotubcrculosis,  we  might  hope,  in  a  large  number  of  cases,  to  be  aUe 
to  destroy  the  disease  by  local  treatment  previous  to  the  extension  of  the 
disease  to  the  joint.  Successful  cases  of  this  kind  are  reported  by  Kocher 
and  Volkmann,  but  up  to  a  recent  date  their  number  was  only  small,  and 
we  must  regard  them  as  exceptional  cases. 

Course  and  Tekminations  of  Tuberculous  Arthritis 

The  object  of  this  paper  being  only,  or  mainly,  to  elucidate  and 
demonstrate  the  patholog\'  of  tuberculosis  of  the  joints,  we  will  have  to 
postpone  the  discussion  of  the  details  of  the  course,  viz.,  symptoms,  com- 
plications, etc.,  until  a  future  occasion,  when  symptoms,  treatment,  and 
its  results  will  1x3  illustrated  by  authentic  cases  of  the  disease.  In  this 
paper,  however,  we  shall  only  point  out  some  of  the  main  indications  on 
general  principles. 

At  present  we  know  not  what  proportion  of  the  cases  of  tumor  albus, 
white  swellings,  or  fungous  arthritides  are  complicated  with  or  dependent 
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upon  a  miliary  tuberculosis  of  the  affected  joints.  Future  investiga- 
tions will  have  to  solve  the  question:    Are  tubercles  present  in  every 

case  of  fungous  arthritis,  or,  in  other  words,  is  every  case  of  fungous 
arthritis  a  local  tuberculosis?  or,  still  further,  do  there  exist  two  distinct 
classes  of  fungous  arthritis,  one  tuberculous,  and  the  other  non-tuber- 
culous?  From  a  pathologic  point  of  view  this  question  is  of  vital  im* 
portance  as  far  as  the  prognosis  is  concerned,  because  a  non -tubercular 
iirthritis  would  be  a  benignant  disease,  not  for  the  joint,  but  for  the  life 
of  the  patient,  as  there  would  be  no  danger  of  a  general  tuberculosis 
resulting  therefrom.  The  invesligatious  of  Volkmann  and  Friedlander 
during  the  last  years  seem  to  prove  that  the  great  majority  of  the  fungous 
art hri tides  are  of  a  true  miliary  tuberculous  nature.  If  this  he  the  true 
stute  of  things,  we  shall  have  to  change  our  inherited  views  of  the  malig- 
nancy of  the  miliary  tuberculosis,  and  we  shall  have  to  admit  that  a  local 
tuberculosis  of  a  bone  or  a  joint  is  so  far  benignant  that  it  may  terminate 
in  a  relative  recovery,  viz.,  in  ankylosis  of  the  joint  without  the  necessity 
of  involving  a  fatal  general  tuberculosis  of  the  lungs  or  any  other  system 
of  organs  necessary  for  the  continuation  of  life. 

It  is  no%v  beyond  doubt  that  a  number  of  tuberculous  artliri tides 
terminate  in  what  we  u,sed  to  call  recovery,  that  is,  a  more  or  less  com- 
plete fibrous  or  osseous  ankylosis  of  the  affected  joint.  It  is  further 
possible  that  ttiis  recovery  may  be  a  complete  one  as  to  the  tuberculosis, 
viz.,  that  all  the  tulx^rclcs  in  the  fungous  arthritis  have  disappeared,  and 
the  tissues  of  the  ankylosis  consist  of  fibrous  and  osseous  tissue  apt  to 
persist  for  an  indefinite  period  of  years  without  any  danger,  either  from 
future  local  inflammation  or  from  general  tuberculosis. 

A  very  interesting  point  in  Schiiller's  experiments  we  wish  to  mention 
in  connection  with  this  side  of  the  question.  Consequent  to  the  experi- 
ments with  the  bacteria  de^'cloped  in  Bergmann's  fluid,  Schiiller  raised  the 
question  whether  or  not  antid(*tes  of  antibacterial  remedies  would  not 
show  a  beneficial  influence  upon  the  tuberculous  infected  animals.  He 
pretends  to  have  found  that  inhalations  of  a  5  per  cent,  watery  solution 
of  benzoate  of  soda,  thrown  into  the  respiratory  tract  by  means  of 
atomizers,  was  effective,  sometimes  curing  and  always  ameliorating  the 
condition  of  the  tuberculous  animals.  Under  this  treatment  they  gained 
in  weight,  the  tul>ercuIous  arthritis  got  better,  and,  if  not  too  far  gone, 
disappeared  entirely. 

How  common  this  complete  recovery  is  we  do  not  know  at  present. 
But  we  shall  here  point  out  and  demonstrate  the  fact  that  the  recovery 
from  a  tuberculous  arthritis  may  seem  complete  for  years  and  still  hide 
the  germ  of  a  finally  fatal  tuberculosis. 

Fig.   !20  shows  an  finkylosed  hip-joint,  removed  at  a  postmortem 

examination  of  a  man  about  thirty-five  years  old,  who  died  in  the  Cook 

County  Hospital  from  efironic  jjutmonary  tuberculosis,  i.  f .,  consumption. 

The  patient,  when  about  fifteen  years  old,  had  suffered  from  morbus 

txarius  which  had  terminated  in  an  ankylosis  and  left  him  a  relatively 

scful  limb,  on  which  he  was  able,  in  spite  of  the  false  position, — flexion 

hnost  to  a  right  angle  with  the  perpendicular  line  of  the  body, — to 
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walk  or  limp  around  for  a  good  inao^  years.  We  find*  sui  i<  shoviTi  io  ihr 
cut,  a  tuberculous  abscess  filled  with  cheesy  matter,  situated  on  tie 
pelvic  surface  of  the  corpus  ossis  ischii. 

This  abscess  commuiiicates  with  two  osteotubereuloos  fTa^nties — the 
upper  one  in  the  acetabular  portion  of  the  os  ischii,  the  other  in  tlie 
atrophic  head  of  the  ankylosed  os  femoris.  StiD  lower  in  the  head  of  tk 
femur  Ls  another  smalL  round,  tuberculous  ca\nty  03)  that  has  no  com- 
munication with  the  above-described  ones.  This  local  tuberculoeis  d 
the  hip-joint  and  its  surrounding  bones  was  the  primarj'  disease.  Tie 
arthritis  terminated  in  an  ankylosis.  The  tuberculous  ca\ities,  61k«i 
with  cheesy  matter  and  lined  with  a  membrane  containing  thousand*;  d 
miiiarj^  tubercle,  remained  for  a  long  series  of  years  harmless,  but 
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Pig.  lO. — Aii]c/lo«ecl  bipHjoint.    The  rcmar  in  a  decree  of  flexkra,  forauog  a  ngbt  cogle  go  flegms  vit^ 
tbt  pffpcndtcular  tua%  o(  the  body:   t  .Shaft  of  femur;  3.  tiie  trodmoter  mjiior.  3,  the  a  ' 


tympliyib  oaiib  pubi*;   i,  ibc  ntmu»  hoHzontalu  os&is  put>i&;  6.  the  foramen  obtutalodmn;  7^  7.  7.  7,^ 
Almnift  tiMHie  filling  up  the  fonner  cavity  of  the  joint,  unitinf  S,  8,  the  remiuiit  of  the  «irof)hk  bead  of  Ibc  wir 


vrrtfa  Q,  Q,  0.  the  boov  walls  of  the  imegulaj-ly  cucavated  cavity  of  the  acetabuium'    .«,«  «^i.v, 

vU,,  cavity  fiJtc.1  with  cheesy  matter  on  the  inside  of  the  os  ischii  in  the  cavity  of  the  pelvis  i 

ksadlng  tlu'  I'^ctat  into  a  tuberculous  cavity  m  the  os  iscbii  on  the  inside  of  the  former  BcrlabahaB'. 

r},  probe  I  i^h  the  abscess  tato  a  tuberculotis  cavity  in  the  ankylosed  bead  of  the  femur;  ih  ^ 

lated  milifir  uv  abscess  or  focus  in  tbe  bead  of  tbe  femur. 

finally  were  the  source  of  an  infeetion  from  which  emanated  the  fatal 
tij  ben*  111  OS  is  of  the  lungs. 

The  tyljercLilous  eavities  in  the  hones»  in  these  cases,  and  the  tuber- 
culoiis  aliscesses  around  the  bones,  keep  the  patient  in  constant  dan^r 
of  a  general  tuberculosis  in  the  vital  organs  of  the  b<xiy.  How  long  * 
period— how  many  years —the  Im^al  tiiberculosis  will  remain  latent  we 
do  nf>t  know.  Neither  do  we  know  the  circumstances  or  causes  under 
which  the  LuIjctcuIous  poison  from  tho:*e  hitherto  quiet  foci  spreaA^ 
out  from  its  local  scat  into  the  organism,  and  causes  either  an  acute 
miliary  tulx^rridous  meningitis  of  the  base  of  the  brain,  an  acute  mUiarv 
tuberculosis  of  tlie  lungs,  or  a  chronic  tuberculosis  of  lungs*  genito- 
urinary organs,  peritoneum,  etc. 

We  now  very  naturally  have  to  ask  the  question:  Will  this  new  light 
thrown  upon  the  cause  and  nature  of  fungous  arthritis  have  any  in- 
fluence on  the  treatment?     Will  we  have  in  the  future  to  operate  on 
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1  which  we  before  tni'^ted  to  an  expectant  and  less  hloody  means 
of  cure?  We  must  answer  the  question  in  the  afhroiative,  but  at  the 
same  time  warn  ajtrainst  an  iinlitnited  cutting  away;  regardless  of  result.s, 
of  every  particle  of  tuberculous  tissue  of  tlic  local  tuberculosis,  in  view  of 
avoiding  a  fatal  generalization  as  unnecessary  and  not  indicated.  It 
certainly  was  for  many  years  a  pi  urn  desideratum  to  be  able  to  cut  away 
old  cheeky  deposits  in  hings  and  bronchial  glands,  as  the  pathologist 
saw  in  numerous  cases  the  deadly  general  tubert^ulosis  start  out  from 
these  ver>'^  places.  In  later  years  this  desideratum,  to  prevent  general 
infection*  wa,s  partly  realized  by  removal*  of  cheesy  glands  from  the 
neck  and  scraping  out  of  scrofulous  ulcers  ^^-ith  the  sharp  spiMin.  But, 
as  we  learned  to  know  the  true  tuberculous  character  of  a  great  many 
of  the  so-called  scrofulous  inflarnniations,  cheesy  glands,  sores»  and 
fistuhis,  some  varieties  of  lupus,  we  were  obliged  to  give  up  part  of  our 
inherited  dread  of  miliary  tul>ercles^  knowing  that  a  nuniljer  of  the  last- 
named  local  tuberculoses  heal  up  without  operation  and  without  being 
followed  by  fatal  general  tul>erculosis. 

The  still  considerable  number  of  cases  where  the  local  tuberculosis 
to  a  fatal  generalization  compels  us  to  operate  where  the  removal 

rbe  effected  without  danger  to  the  life  or  any  considerable  destruction 
of  the  part  affei*ted. 

The  frequency  of  a  primary  cjsteotuberculosjs  as  the  cause  of  the 
fungous  arthritis  demands  a  minute  and  constant  watching  of  the  initial 
stage  of  the  disease,  and  as  soon  as  we  may  be  able  to  make  the  diagnosis 
of  the  affected  locality  of  the  bone,  we  will  have  to  proceed  to  ils  removal 
by  gouge,  trephine,  and  curet,  etc,,  or  it^  destruction  by  red-hot  iron 
(Kocher).  It  is  completely  useless  in  these  cases  to  lose  time  by  relying 
on  the  applicant  ion  of  external  remedies,  even  down  to  actual  cauteriza- 
tion, though  the  wliole  thickness  of  skin  anrl  subcutaneous  tissue  be 
destroyed  by  the  same.  They  will  have  no  effect  at  all  upon  the  local 
tuberculosis  in  the  interior  of  the  bone,  and  this  will  proceed  undisturbed 
on  its  way  toward  the  destruction  of  the  joint. 

Further,  we  shall  have  to  make  a  change  in  the  old  indications  for 
re.sections — c»xcisions — of  the  joints.  The  majority  of  surgeons  have 
been  used  to  make  the  excisions  late — often  too  late — in  the  course  of 
the  disease.  We  were  accustomed  to  require  discharging  fistulas,  or 
palpable  periarticular  abscesses,  l)esidcs  crepitation  on  motion  of  the 
joint,  which  latter  mt\ins  a  carious  destruction  of  the  articular  surfaces. 
Now  we  find  in  a  numixiT  of  cases  of  extensive  tul>erculous  destruction  of 
the  epiphyses  ami  fungous  destruction  of  the  synovial  membrane  no 
fistulas,  no  abscesses,  no  crepitation  on  moving  the  joint,  and,  never- 
theless, the  excision  stn>ngly  indicated,  as  shown  Ijy  the  n^t^ords  of  the 
knee  case  (Fig.  17)  which  we  have  l>t*ft)re  mentioned.  In  a  case  at 
Cook  County  Hospital,  where  a  successful  excision  of  the  knee-joint 
was  performed  by  Dr.  Isham,  there  were  no  fistulas,  no  abscesses,  and 
only  slight  swelling  of  the  joint. 

*  Hilter:  "Die  Sc'roftiI*)si:i  im<i  ilin^  I*Male  Briiniulliing  als  Prophylaxe  gcgentlber  der 
fubercuJosie/*  Vulkmann's  kliti.  \urlragp,  t  hinir^ic.  No.  15. 
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The  boy  had  for  years  been  unable  to  use  the  limb  on  account  of  pain 
in  the  joint.  There  were  some  angular  deviation  outward  and  some 
lateral  mobility,  owing  to  destruction  of  the  internal  lateral  ligament. 
The  exsection  revealed,  besides  a  fuiigous  arthritis  with  partial  destruc- 
tion of  the  articular  cartilaginous  surfaces,  a  tuberculous  cavity  filled 
with  cheesy  matter  in  the  upper  epiphysis  of  the  tibia,  extending  down 
below  the  cut  surface  of  the  latter.  The  exsection,  combined  with 
^videment  of  the  lower  part  of  the  cavity  and  drainage  through  a  drilled 
opening  through  the  anterior  surface  of  the  epiphysis,  effected  a  complete 
recovery,  viz.,  an  ankylosis  with  a  useful  limb. 

As  we  have  already  pointed  out,  we  must  leave  the  details  of  indics- 
tions  for  operation,  and  details  of  symptoms  and  course  for  futuie 
clinical  records  of  cases,  which  will  be  published  as  a  continuation  of  our 
present  paper.  We  shall  here  mention  only  the  two  main  points  for 
consideration  before  we  resort  to  excision  of  a  joint. 

The  first  is,  we  require  as  the  probable  result  of  the  operation  a  more 
useful  limb  for  the  patient  than  he  had  before  the  excision,  or  probaUj' 
would  have  within  a  reasonable  time  without  surgical  interference. 

The  second :  we  insist  and  expect,  in  removing  the  tuberculous  joint, 
to  free  the  patient  from  an  everexisting  source  for  general  tuberculosis— 
a  sword  of  Damocles  hanging  over  and  constantly  menacing  his  very  life. 

The  larger  the  quantity  of  cheesy  matter,  the  less  the  possibility  (tf  t 
speedy  absorption  of  this  infectious  substance,  the  greater  will  be  the 
importance  of  the  second  point  as  an  indication  for  operati\'e  inte^ 
ference. 

But  the  whole  modern  tendency  toward  conservatism  in  siugery 
demands  that  the  question  of  general  tuberculosis  be  put  second  to  the 
question  of  the  function  of  the  joint  or  the  limb.  In  deciding  otherwise 
we  would  run  a  risk  for  an  uncertain  gain,  the  percentage  of  which  is  as 
yet  not  knowii,  in  operating  on  cases  where  non-interference  would  give 
as  good  results  with  less,  or  without  temporary,  danger  to  the  life  of  the 
patient.  Future  observations  will  have  to  determine  the  relative  weight 
of  these  two  main  factors  in  the  indications  for  operative  interference. 

It  will  he  only  through  numerous  carefully  observed  cases  that  future 
surgery  will  be  able  to  decide  upon  the  best  course  of  procedure  in  each 
single  instance  of  the  disease  in  question. 
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ssion  of  the  subject  of  exsections  of  the  knee-joint  which 

idged  from  a  clinical  lecture  delivered  in  Cook  County 

re  the  operation  was  made. 

of  the  knee-joint  is  generally  considered  a  serious,  not  to 

3,  operation.     We  shall  now  first  consider  this  point;  then 

;  in  general  and  in  this  case;   and,  finally,  the  methods  of 

ch  this  case  is  intended  to  illustrate. 

nger  to  the  life  of  the  patient  we  must  seek  information  in 

.thered  by  Konigf  is  as  follows: 

Good  Result.  Failure.  Mortality. 

44  per  cent.  56  per  cent.  33  per  cent. 

6«    "  38    "  28 

en  and  adults)  . .  60    "  39    "  30    " 

0 44    "  56    **  39 

56    "  43    "  27 

62    "  37    "  19 

istics  were  gathered  about  1870,  and  show  a  mortality  of 
cent.  This  is  the  death-rate  of  the  statistics  of  P6niferes,J 
431  cases  of  excision  of  knee-joint  for  white  swelling  181 
5,  30  per  cent. 

lish  surgeons,  however,  we  have  smaller  series  of  operations, 
r  results. 

reports  in  an  old  series 31  cases  with  11  deaths. 

series 20     "        "       5 

r  reports 39     "        "       6       " 

►rts 19     "        "       2       " 

jring  the  value  of  the  statistics  there  are  two  interesting 

e  of  the  patient  has  great  influence  on  the  death-rate,  as 
litres: 

[ge.  Death-rate. 

o    5  years 38.8  per  cent. 

o  10  "  15 

ol5  "  18.9 

o20  •*  32.7 

o25  "  35.7 

o30  "  37 

o40  "  45 

!ed.  Jour,  and  Examiner,  1880,  vol.  xli,  p.  7 

Bur  Resectionen  des  Kniegelenkes,"  Langenbeck*s  Archiv,  1867,  Bd.  ix,  p. 

,  "Optegnelser  of  praktlsk  LUgekunst,**  Hospitalstidende,  1872. 

ons  de  genouj:,  Paris,  1869. 
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In  one  series  of  Peiiieres  were  30  excisions  in  chiHren  from  nine  to 

eleven  yearj>  without  a  deiith.  The  death-rate  is  lowest,  therefore.  Id 
children  from  five  to  al>out  twenty,  and  the  danger  as  the  age  advance? 
gradually  increases. 

'2.  The  period  in  which  the  operation  was  performed  is  next  in  ini- 
portiince.  insomuch  that  we  find  the  death-rate  from  the  early  da\>  of 
this  o|>eration  l>y  surgeons  to  a  recent  date  to  be  steadily  decrea^ioi:, 
Penieres  gives  the  following  statistics  on  this  point: 

From  llCii  to  IHM  th^^rt'  wore    11  excisiims,    <S  iJiMtlus  .5-1.5  per  ct^nt 
*•      1838  to  1850  *'  ^1  ''  11        '  .5«.3         " 

•*      IHoO  to  IHIIO  *•  <iUi         ''  7:{  «7 

**       1860  to  IHfSy  "  155  "  4^       "        .....   27 

Better  methods  of  operating,  better  after-treat  men  t»  and  l^etter 
knowledge  of  the  indicatifins  for  the  operation  may  account  for  thi^ 
decrease  in  death-rate.  But  even  in  1878  the  average  death-rate  was 
not  below  "il  per  cent.  Exceptions  were  Fergusson's  second  series^  i5 
per  cent.;  Humphrey's  series,  15  per  cent.;  and  Jones'  series,  10.0  per 
cent. 

In  Germany  up  to  this  time  (in  1873)  the  death-rate  is  considered  by 
Volkmann  to  be  about  50  per  cent.*  \'ery  naturally,  therefore,  Volk- 
maun  preferred  the  expectant  treatment  in  white  sweOings  of  the  kn<^* 
joints  in  the  absence  of  fever  and  wasting  discharges  that  threaten  ihe 
life  of  the  patient. 

The  next  and  latest  imp€>rtant  step  toward  a  more  favorable  renult 
for  this  operation  is  Lister's  method  of  operaling  and  dressing. 

In  187^2  Ilolmer,  of  Copenhagen,  made  four  excisions  for  wtuit 
swellings  with  three  good  results,  one  secondary  amputation*  and  nu 
deaths. 

In  1875,  187*5,  and  1877  Volkmann  made  3'2  excisions  for  the  disease, 
with  no  deaths  from  the  operation.  One  patient  died  several  weeb 
hiter  of  tuberc*ulfir  meningitis. 

It  is  now  impossible  to  know  the  exact  danger  to  life  from  this  opera- 
tion. We  cannot  expect  to  i-educe  the  death-rate  to  zero  by  antiseptic 
methods,  for  that  would  be  perfection.  We  can  only  hope  to  conic 
nearer  and  nearer  tlie  ideals  without  ever  reaching  them.  But  th«* 
latest  statistics  from  other  fields  of  operative  surgery  give  us  the  right  to 
expect  that  cxcisi<ui  of  the  knee-joint  will  henceforward  \ye  an  ojjeration 
devoid  of  very  great  danger,  ^vhenever  all  its  details  and  after- treatment 
arc  j)erformeil  with  strict  antiseptic  precautions.  But  the  surgeon  roust 
have  [>aticncc  to  attend  to  all  tlie  httle  details  of  tlie  antiseptic  metlKMl. 
on  each  of  which  the  life  of  a  patient  may  depend. 

The  objec  t  of  excision  of  the  knee-joint  is  obvious.  It  is  to  saw  a 
limb  that  otlierwise  must  be  lost  sooner  or  later  by  amputation,  tht> 
latter  operation  Ijeiug  finally  require<l  in  cases  where  recovery  is  hopeless 
by  abatement  of  the  inflammation  or  by  such  firm  ankylosis  in  a  taW 
position  as  will  not  give  tlie  patient  a  useful  limb. 

■  R.  VnlkiJianii:  "Di**  RoiicTlioTirn  der  Gt^lcuke/'  Sammbiug  kim,  Vortt%e,  XS7 
51,  p.  t9L 
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By  this  operation  we  create  a  firm  ankylosis  which  the  patient  can 
ise  continnoiisly  without  pain  or  fatigue. 

The  question  now  is,  can  we  accomplish  tliis  purpose  of  the  operation 
without  months  of  confinement  and  suffering  in  bed  for  the  patient,  with 
such  abundant  suppuration  as  would  endaui^er  his  life  from  exhaustion^ 
amyloid  degeneration  of  the  kidneys,  liver,  and  si>Iecn,  even  if  he  should 
esca[>e  pyemia? 

From  Hodges'  statistics,  Gant  [juts  the  average  time  of  after-treat- 
ment at  eight  months.  This  is  a  long  time  if  the  patient  must  remain  in 
bed  and  sustain  a  constant  suppuration. 

Fortunately,  this  is  not  the  case.  As  soon  as  a  solid  osseous  union 
has  taken  place  between  the  cut  ends  of  the  femur  and  tibia»  we  may  allow 

•the  patient  to  be  about  on  crutches.  Fergusson  has  had  patients  up  in 
this  w^ay  in  three  to  six  weeks  after  the  operation;  but  such  eases  are 
regarded  as  fortonale  exceptions.  Holmer  had  his  patients  up  and  on 
crutches  after  three  or  four  months, 
B  Under  the  Lister  dressing  sup|>uration  is  sometimes  reduced  to  a 
^mere  trifle,  generally  to  a  moderate  amount;  so  there  is  no  danger  from 
exhaustion. 

If,  then,  the  patient  can  expect  to  t>e  uj)  after  an  average  of  three 
months,  and  l>e  sure  of  a  itsefnl  limb  after  another  three  or  six  months, 
he  is  far  better  off  than  he  could  be  without  the  operation. 

Tuherculonis  of  the  knee-joint.      Eidsi&n  by  Dr.  Ch.  Fenger. 

James  C,  Aged  fifteen  yi^ars,  clerk  (in  chair  factary),  entered  Cook  Counly  Hospital 
pldy  15,  1879.  None  of  his  relations  have  suffert^d  from  eotisumption  or  eaneer.  Had 
lies  and  typhoid  fever  In  ehildhuod;  alwayjj  healtli>'  since/  Two  years  ago  he  received 
kick  from  a  playfellow  upon  his  left  knee.  Pain  disappeared  in  a  few  days  and  there 
^  was  no  swelling.  Three  or  four  iiionthii  later  the  knee-joint  begnn  slowly  to  swell  and  lie 
occasionally  painftd,  and  motion  became  gradyally  impaired  The  joint  felt  to  him  stiff. 
The  knee  remained  in  this  comlition  about  !?ix  m<mlhs,  during  which  time  he  could  walk, 
^■ruiu  and  jump  without  much  pain.  Then  one  day,  when  jumping,  he  suddenly  felt  severe 
^■^pjiin  in  the  joint,  and  he  was  obliged  to  sit  down  two  hours.  The  pain  gradually  subsided, 
and  soon  he  was  able  to  run  about  again  for  a  short  time.  But  gradually  the  swelling  in- 
creased, pain  came  on,  and  he  got  easily  tired. 

About  a  year  ago  absce.'i.'ies  fonned  and  opened  on  the  outer  and  inner  sides  of  the 

Ijoint*  near  the  hamstring  tendons.     Fistulas  were  left  which  discharged  six  months;   they 
dosed,  to  break  open  later  again  and  again  ch»se  up.     Xo  spicules  of  bone  were  discharged 
Mo  hU  knowle4ge. 
CoitiTftClure  now  came  on,  and  the  leg  was  al  hist  flexed  at  nearly  a  right  angle,  and 
mottcm  was  limited  to  W  degrees.     In  spite  of  this  condition  he  couhl,  nu>st  of  the  lime, 

•  babble  about,  bearing  sorae  weight  on  the  leg;  but  the  leg  easily  tired,  and  on  stepping 
upon  an  uneven  surface  or  jarring  the  knee,  pain  was  produced.  He  Is  constantly  afraid 
to  have  any  one  come  near  the  limb  for  fear  of  hurling  it. 

Chi  July  3ti  (twelve  days  ago),  while  at  work,  a  sudden  pain  came  on  and  the  knee  got 
WOT9C.  Now  any  considerable  motion  causes  pain.  In  perfect  quiet  pain  is  absent.  As 
to  previous  treatment,  he  says  at  one  time  a  dtx'tor  tried  to  aspirate  the  joint,  getting  no 
fluid.  Another  time  a  blister  wa.s  applied  over  the  joint,  with  the  effect  of  ameliorating  the 
roadition. 

He  is  now  slender,   pale,  and   hsiu.     The  lieart,  lungs,  and  abdominal  organs  arc 
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healthy.  Tbe  urine  has  no  sugar  or  albumin.  Tlie  left  knee  is  enlargecl*  fonmng  a  promi- 
neiit  round  tumor.  The  joint  is  flexed  to  about  1 10  degrees^  and  motion  is  allowed  of  oiiJf 
10  degrees;  attempts  to  increase  the  range  of  this  causes  pain. 

The  relative  posilion  uf  the  crus  to  the  tJiigh  at  the  joint  is  that  of  genu  varum— 
knock-knee.  This  aieans  a  partial  dislocation,  due  to  weakening  or  partial  de.'^tructioii  d 
the  internal  lateral  ligaments.  On  the  sides  of  the  joint  are  depressed  reddish  cpots,  iht 
seals  of  the  closed  sinuses.  The  patella  is  immovably  fixed  to  the  fossa  of  the  condjlo  d 
the  femnr.  The  swollen  soft  tissues  form  a  uniform,  aoftish,  somewhat  elastic  mass,  fike 
india-rubber  of  medium  hardness.  There  is  no  fluctuation  or  other  evidence  of  Auk!  in 
the  capsule  or  outside  the  joint.  Pressure  upon  the  mass  does  not  cause  pain,  except  tl 
two  points  on  the  sides  corresponding  to  the  spaces  between  the  joint  surfaces  covered  % 
the  lateral  ligaments. 


We  havt*  here  a  chronic  finigoiis  arthritis  or  white  swelling-  ~ 

Tlie  constituents  of  the  joint  are  already  partially  destroyed,  as  prow 
the  adherent  patella  and  weakened  internal  ligaments  and  the  partial 
ankyloiiiis»  i.  e.y  the  impaired  motion. 

We  have  now  to  ask  ivhat  would  be  the  result  of  this  case  without 
operation. 

The  destructive  inflammation  here  has  l>een  slow^Iy  progressing; 
motion  has  grown  less  and  less,  partly  from  tenderness  and  pain,  partly  I 
from  false  position.  We  have  for  the  three  weeks  he  has  been  in  the 
hospital  tried  gradual  extension  (by  weight  and  pulleys)  to  correct  the 
flexion,  and  hot  fomentations  for  the  pain.  The  treatment  has  not  had 
the  slightest  effect.  We  then  ha^'c  left  the  choice  between  forcible 
extension  of  the  joint  under  anesthesia^  and  immobilization  Ti^ith  plaster- 
of -Paris  or  starch,  and  excision. 

The  liability  of  the  inflammation  at  the  bottom  of  the  old  sinuses  to 
be  lighted  up  anew  speaks  against  immobilizing  bandages.  They  would 
have  to  be  removed  at  intervals.  This  would  make  recovery  by  anky- 
losis in  good  position  unlikely  to  occur.  This  treatment  would  probably 
be  interrupted  by  abscesses  that  might  extend  up  and  down  t>etween  the 
muscles  and  make  amputation  necessary,  and  excision,  if  it  w^as  to  be 
made,  much  mort^  uncertain  of  a  good  result. 

The  age  of  the  patient  is  in  favor  of  excision,  and  a  solid  union  of  the 
bones  with  diseased  soft  parts  removed  is  decidedly  preferable  to  a  more 
or  less  complete  ankylosis  with  diseased  tissues  remaining  between  and 
around  the  epi[>hysis  of  the  bones,  because  in  this  case  there  would  al- 
ways l>c  a  liability  to  a  rehijise  of  the  inflammation. 

Excision  being  then  decided  on>  the  next  question  Ls  the  plan 
oi>erating. 

1.  Esmarch's  bandage  for  operating  without  blood-shed  should 
used  when  there  is  no  danger  of  pressing  pus  or  infectious  thrombi  of  \ 
veins  up  into  the  healthy  soft  parts  above  the  seat  of  operation.  As 
there  are  no  abscesses  and  no  edema,  we  shall  use  it  here.  Besides  avoid- 
ing blood-loss,  this  method  enables  us  to  distinguish  the  character  of 
tissues  with  much  more  exactitude  than  we  could  without  it.  It  is  n<] 
only  consistence  but  color  that  indicates  what  tissues  are  to  l>e  remove 
and  what  not.     The  well-known  light  yellowish-gray  color  of  cheesy 
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matter  means  fatty  degeneration  of  the  tissue^that  it  is  dead  or  dying 
and  must  be  removed. 

^,  The  incision  that  gives  the  easiest  access  to  all  the  different  parts 
of  the  joint  is  the  semilunar  cut,  commencing  at  the  tolierosity  of  one 
of  the  condyles  of  the  femur;  a  right-handed  operator  will  convmenee  it 
at  the  internal  condyle  of  the  right  knee  and  the  externa!  of  the  left, 
coming  down  toward  the  tuberosity  of  the  tibia  and  returning  to  the 
other  condyle.  It  div^ides  the  inferior  patellar  ligament  and  subjacent 
adipose  tissue.     These  parts  lifted  op  give  an  easy  access  to  the  joint. 

3.  After  division  of  the  lateral  and  crucial  ligaments  a  forcible 
flexion  of  the  joint  will  show  us  the  condition  of  the  joint  and  enable  us 
to  bring  the  epiphyses  to  turn  out,  so  that  the  diseased  part  may  be 
sawed  off.  For  this  purpose  we  use  Butcher's  saw  and  cut  the  femur 
from  the  joint  backward, 

|H  As  to  the  line  of  the  cut,  if  this  is  parallel  to  the  line  uniting  the  lowest 
joints  of  the  two  condyles,  we  i^iU  remo\^e  too  much  of  the  external 
condyle  and  get,  after  coaptation,  a  position  of  knock-knee.  If  we  cut 
in  a  line  perpendicular  to  the  longitudinal  axis  of  the  femur,  we  remove 
too  much  of  the  internal  condyle»and  the  opposite  deformity  is  the  result, 
I.  e,»  bow-legs.  Linhard  advises  to  cut  just  between  the  two  lines  de- 
scribed. Of  the  epij>hysis  of  the  tibia  we  remove  a  disc,  cutting  from  the 
posterior  surface  anteriorly  and  parallel  to  the  articular  surface. 

As  to  the  thickness  of  the  discs  to  he  removed,  we  should  remove  all 
the  bone  diseased,  but  not  a  particle  more.  We  should  endeavor, 
furthermore,  to  have  two  even  surfaces  of  equal  size  of  bone,  that  perfect 
imion  by  first  intention  may,  if  |K>ssible,  take  place. 

In  children  the  epiphyseal  line  has  a  certain  importance  for  the  future 
growth  in  length  of  the  bones  of  the  limb.  If  possible*  we  should  spare 
tile  whole  or  a  part  of  the  epiphyseal  cartilage.  Anatomic  investiga- 
tions by  Giraldes  place  the  limits  beyond  which  we  are  not  to  go  as 
follows;  In  the  condyles  of  the  femur,  ^2  cm.;  in  the  intercondyloid 
fossa,  1.5  cm.;  in  the  tibia,  1.3  cm.  Still  more  exact  details  are  given  by 
Kdnig,*  The  epiphyseal  line  is  situated  in  a  child  of  eleven  as  follows 
(from  the  articular  surfaces) :  Internal  condyle  of  femur,  ^.4  cm.;  external 
condyle,  ^2.1  cm.;  anterior  portion  of  intercondyloid  fossa,  1.0  cm.; 
posterior  part,  1.4  cm,;  anterior  part  of  tibia  (near  tuberosity),  3.8  cm.; 
posterior  part.  La  cm.;  medium  inner  part,  1.5  cm.;  external  lateral 
half,  1.4  cm.  Each  additional  year  adds  1  mm.  to  the  depth  of  the 
epiphyseal  cartilage.  In  the  present  case  we  shall  cut  off  2  cm.  of  the 
femur  and  J^i  to  1  cm.  of  the  tibia,  and  then,  if  the  surfaces  are  healthy, 
unite  them;  if  local  diseased  foci  are  present,  scoop  them  out  with  the 
gouge  rather  than  remove  a  larger  portion  of  the  epiphyseal  cartilage. 
Should  the  whole  epiphysis,  clear  to  the  medullarj^  cavity,  be  diseased, 
we  may  have  to  amputate. 

The  patella,  if  disejised,  is  to  be  removed.     If  not,  shall  it  Ix*  left? 
From  Feniere*s  statistics  we  learn  that  saving  the  patella  raises  the  death- 
te  30  per  cent.,  and  more  than  doubles  the  chances  for  the  necessity 
*  Lang^nhMTck's  Archiv,  1867,  ii,  p.  177, 
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of  a  secondary  amputation.  Hodges  calculates  that  the  removal  of  the 
patella  shortens  I  he  after-treatment  thirty  days.  Holmer  niakes  the 
sensible  remark  that  the  |mtella»  if  left  in  its  place,  makes  the  internal 
cavity  of  the  wound  irre|,ndar,  thus  making  pockets  for  fluids  that  should 
be  discharged,  and  liesides  presents  possible  starting-points  tor  new 
caries.     Therefore  we  shall  remove  the  patella  in  tlii^i  ease. 

4.  Excision  of  the  thickened  capsule  is  the  next  step.  The  whitish, 
firm  or  grayish  elastic  tissue  into  which  the  soft  parts  of  the  diseased 
joint  are  transformed  must  be  removed.  Authors  differ  as  to  the  ad- 
visability of  this  step.  The  majority  advise  the  removal  of  what  con- 
veniently can  be,  and  say  that  particles  of  indurated  tissue  left  will  do 
no  harm,  but  will  be  absorbed  or  will  participate  in  the  formation  of  the 
cicatrix.  The  minority  advise  the  removal  of  every  particle  of  the 
fungous  capsule,  even  the  posterior  wall  to  the  coats  of  the  popliteal 
vessels.  One  author.  Professor  Albert,*  of  Innsbruck,  advises  the  ex- 
treme step  that  we  secure  tlie  pojiliteal  artery  and  vein  by  a  loop  Iwfore 
dissecting  away  the  adjacent  capsular  tissue,  that  no  accident  to  the^e 
vessels  may  necessitate  amputation.     We  shall,  in  this  case,  remove  as 


fig.  31.— Modified  Fetil  splint. 


much  as  possible  of  the  thickened  capsular  tissue  without  resorting  to 
the  ligation  referred  to. 

5.  We  next  shall  drill  a  hole  through  the  bones  on  each  side,  and  pass 
in  a  soft  silver  wire  0,5  to  I  mm.  in  diameter. 

6.  After  looseiung  the  elastic  ccjustriction  of  the  arteries  above  the 
knee  we  shall  stop  hemorrhage  by  ligatures  with  catgut  of  possible 
bleeding  vessels,  elevate  the  field  of  operation,  and  wash  it  out  with  2.5 
to  5  per  cent-  solution  of  carbolic  acid. 

7.  A  drainage-tube  will  be  placed  between  the  posterior  wall  of  the 
capsule  and  the  posterior  aspect  of  tlie  cut  osseous  surfaces,  L  e.,  the 
tube  is  carried  along  the  whole  of  the  posterior  line  of  the  united  cut 
surfaces  of  the  epiphyses. 

8.  We  thtm  unite  the  silver  wire  sutures  so  as  to  procure  a  uniform 
and  perfect  contact  of  the  cut  osseous  surfaces. 

9.  The  limb  is  then  to  !>e  placed  in  a  padded  white  metal  splint,  with 
movable  doors  at  each  side  of  the  joint,  to  admit  of  free  ap|ilication  of 
the  antiseptic  dre.ssings.  It  is  a  Petit  splint,  modified  a  little,  as  shown 
in  Fig.  *^1. 

The  strings  from  the  upper  margin  of  the  splint  allow  of  tlie  suspen- 
sion of  the  whole  liml>.  The  pads  consist  of  carbolized  cotton  covered 
by  protective  or  carbohzed  oiled  silk. 

•  *'Beitrage  ziir  operativen  Chirurgie/*  W'icaer  nieit  Presse,  No.  24,  1879. 
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Tliis  mode  of  bandaging  pnx-urcs  iiiiiaohiiizatioii  and  gives  t^asy 
access  to  tbe  wound,  without  disturbing  it,  for  dressing. 

The  fenestrated  pla^ster  Imndages  are  good  for  fixing  the  limb,  but 
do  not  permit  of  renewing  antiseptie  dressing  without  soiling  thebandage^ 

A  plaster  dressing  eannot  be  kept  elean  enough  to  avoid  danger  of 
septic  infection  of  the  wound. 

Having  placed  the  limb  in  the  padded  splint  and  brought  the  osseous 
surfaces  in  perfect  contact,  we  insert  another  drainage-tube  along  the 
anterior  margin  of  the  osseous  union  and  unite  the  wound. 

First  we  unite  the  divided  inferior  patellar  ligament.  Next  we  unite 
the  wound  witli  catgut  or  eari>olized  silk,  leaving  only  openings  for  the 
silver  wire  and  drainage-tubes.  The  ends  of  the  hitter  we  may  fasten 
to  the  skin  by  a  stitch  of  silk  suture^  and  then  cut  them  off  short  and 
obliquely,  so  us  to  facihtate  the  introduction  of  the  point  of  a  syringe  for 
aspirating  fluids  and  washing  out  with  anti.septic  solution  if  necessary. 


The  opera titm  was  made  with  the  aid  of  Drs.  Ishani,  Lct%  and  Jacubsori-  ut  tht-  linspita! 
staff,  and  Dr*.  Siiwyer,  Claui^eti,  and  Murphy,  of  the  hoiisi*  ^taff. 

The  raixle  of  ofjc^nilioa  vins  us  already  ioditiiled.  There  wa^  no  purnlenl  fluid  in  tlie 
joint.  The  capsule  wuii  firin,  whitish,  and  3  to  5  mui.  thiek,  and  thickeiil  in  tlie  region  of 
the  lateral  ligameutii.  Tlie  whiti^ih  tissue  here  eonUined  irreguJur  sinuous  cavitiei  fiUed 
with  thiek,  yellow,  cheeky  matter.  The  cartilaginous  surfaces  of  tibia  and  condyles  of  the 
femur  were  superficially  destroyed,  with  irreguhir  uu<lular  surfaces  in  which  islantb  of  de- 
nudpi!  carioujj  hone  were  surrounded  by  fibrous  adliesions  between  the  tibia  and  condyles 
*)f  the  femur.  The  adheijions  were  broken  by  forced  Hexion.  The  patella  was  united,  with 
partial  ankylosis,  to  the  intercondyloid  fossa  uf  femur.  It  was  si'paniled  by  cIum*!  and 
hummer.  The  suprnpatellar  bursa  was  obliterated.  It  was  disM-cte^l  loo**,  to  permit  the 
anterior  fliip  being  held  away  from  the  condyles.  A  di^c  "i  enx,  thick  was  sawn  from  the 
condyles  of  the  femur,  leaving  healthy  eance!«ted  structure. 

The  tibia  was  sepiiraleil  at  its  upper  posterior  margin  from  its  periosteum,  leaving 
this  in  connection  with  the  posterior  wall  of  the  capsule,  and  a  disc  Ij^  cm.  thick  was 
remoi't'd.  In  the  external  half  of  this  cut  surface  was  an  island  of  firm  cartilaginous  tissue 
of  the  epiphy.seal  cartilage;   the  cancclous  surfnc*^  was  healthy. 

On  bringing  the  cut  surfaces  togetlier  the  leg  was  straight,  as  in  the  hight'st  degree  of 
extension.  As  we  desire  ankylosis  in  a  slight  degree  of  flexion,  another  and  w^tlge-shuped 
piece  wn&  cut  from  the  tibia,  when  the  position  was  perfect.  The  patella  was  removt-d 
subperiosleally  by  the  gouge.  The  whitish,  firm  tissue  of  the  capsule  was  disse<7ted  and 
extirpated-  The  holes  were  drilled  in  the  sides  of  the  bones,  and  the  siKer  wires  inserted. 
After  removal  of  tlie  elastic  compression  one  small  artery  was  ligated  with  ealgiit;  all 
further  bieeding  was  controlled  by  the  carbolisted  solulion.  The  ptisterior  drainage-tube 
was  inserted,  and  on  a  suggestion  of  Dr.  I  sham  was  brought  out  through  an  opening  cut 
posterior  to  the  hamstring  tendons.  The  bones  were  brought  together,  and  the  silver 
wirt*s  twisted;  the  leg  t>Iaced  in  the  splint;  the  anterior  druinage-tul>e  iuM^rte*!;  the  patellar 
ligament  united;  the  external  wound  closed  with  carboUzed  silk;  the  drainage-tubes 
stitched  to  the  akin:  the  leg  lifted  out  of  the  splint,  and  a  perfect  Lister  dressing  applied; 
the  lt»g  replaced,  and  the  knre  surrounded  with  oakum  and  tixeit  by  a  woolen  bandage 
around  the  splint.  The  patient  was  put  to  bed,  and  the  limb  suspended  to  a  wooden  frame 
Uf>on  tiic  Iku!  at  its  lower  half. 

Microscopic  examination  of  the  thickened  capsule,  hardened  in  ehrcimie  acid  solution, 
revealed  tniliiiry  tuljcreles  throughout. 
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Ofiober  JJth:  Patifut  wail-ing  alinut  (i//  tlaif^  ^'^^  ualk  irithout  crutekefi  or  rant.  The 
woiiEcl,  from  the  srriiping  imt  on  *.m\vT  side  of  rho  kiu^e,  all  closi^d  up. 

Ortober  nth:  The  j^ranulatitin.s  cm  inner  sulv  knee  show  no  sigiis  ot  h*^alin(?:»  in  spite  of 
ri-pejihHi  caiiUTizations.     Palicnl  iineslhetiitNl,  iintl  the  tnt»t*rriilous  granuhiti*nis  removed 
by  gouge  ami  sharp  sp+ain,     A  ,sirnis  was  hnim]  leading  along  np  and  above  the  sriir  nf  the 
primary  wound  ti  cm.     Wall  of  the  sinus  scrap«?d  out  and  dndnage-tube  iniw^rted. 
Oetobir  25th:  Opened  small  abscess  at  middle  of  originAl  semilunar  incision. 
Xornuher  1st:  The  small  wiiund  healing  rapidly. 

Xorember  ,M:  Opened  another  small  abscx*s.s  (size  of  ha«cl-nut)  in  the  interior  part  of 
sear.     Patient  walks  about  nil  liay  without  pain. 

In  January.  1H80.  a  similar  small  abscess  f termed  in  the  anterior  part,  of  the  scar. 
In  Febniary,  1880,  patient  left  hospital  and  iM-pan  work  as  cutter  in  glove  factory, 

being  able  to  be  about  constantly. 

In  April  a  small  superiicial  aliscess  again 
formed  on  the  outer  side  of  the  knee.  It  wns 
open*^d  and  heale*!  in  ei^jbt  days. 

The  present  conthtion  is  as  folhiws: 
Sttlid  ankylosis  in  slightly  flexed  position. 
The  tran-s\'erse  scar  irn^gnlEr  from  abscesses, 
ulcers,  and  their  removal.  Shortening  of  the 
extrt^mity  lJ4  to  2  incbes;  from  the  anterior- 
i*nix*rior  spine  of  the  ilium  to  the  external  midle- 
olns,  l!2  inches*  and  to  the  iutemal  malleolaa» 
t  inches,  shorter  than  t>pposite  limb.  Perfectly 
Uiiefnl  limb;  can  stand  on  it  all  day  without 
piiiii.  No  I  race  of  luberculasis  apparent  in 
^^       other  organs  of  the  body. 

^.^^M  '^  speedy  osseous  union  is  the  most 

important  point.     This  secured,  a  final 
Hueeess  is  almost  certain.     In  our  case 
„,.,,,        ,  ,         this  occurred  in  the  third  week,  and 

Fig.  as* — Condition  of  knee  after  complete  ,  pi  t* 

healing.  was  Complete  m  twenty-four  days.     It 

occurred  as  rapidly  as  in  uncomplieated 
fractures  frequently.  It  was  a  perfect  instance  of  healing  by  first  inten- 
tion, and  may  be  eonsidere<l  rare  in  its  rapidity. 

But  it  is  obvious  that  if  we  can  convert  an  excised  knee-joint  into  a 
sulx^utaneous  fracture  by  antiseptic  methods  scrupulously  carried  out 
and  immobih^ation,  we  may  make  a  rule  of  what  has  l>een  the  excei)tion. 
It  might  l>e  oljjected  that  such  raf>id  healing  would  not  occur  in  advanced 
years  as  in  youth,  as  it  is  known  that  the  danger  of  open  fracture.s  in- 
creases with  the  age.  But  Volkmann  has  shown,  by  100  cases  of  eom- 
poimd  comminuted  fractures  treated  antiseptically,  that  such  recover  a^ 
well  and  as  rapidly  as  simple  fractures,  and  regardless  of  the  age  of  pa- 
tient. Formerly,  ^0  to  30  |)er  cent,  of  such  cases  were  lost  by  suppura- 
tion and  p>Tmia;  now  none  of  them  neeft  Ix?^  provided  they  are  treated 
antiseptically  from  the  first.  In  excisions  of  the  knee-joint  we  have 
the  right  to  expect  as  good  results  under  the  Lister  treatment  as  in  these 
fractures — even  better,  as  the  wounds  in  the  excisions  are  not  for  one 
monieut  otit  of  the  antiseptic  atmosphere. 

As  to  danger  to  the  general  health  from  confinement  in  bed,  our 
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[patient  was  out  of  bed  on  the  thirty-eighth  day.  Twice  this  length  of 
time  would  do  no  injury. 

The  only  accidental  complication  in  the  after-treatment  was  the 
cystitis,  and  that  wiis  probiibly  due  to  the  use  of  an  undisinfected  catheter 
to  draw  the  urine  during  the  early  retention  that  is  so  common  alter  an 
operation. 

There  was  ver>^  little  fever  early,  and  some  of  this  may  have  been  due 
to  the  cystitis.  It  was  not  until  after  the  bony  union  that  some  sudden 
rises  in  temperature  occurred.  These  were  due  to  the  formation  of  the 
small  acute  abscesses.  The  tuberculous  character  of  the  fungous 
arthritis  in  our  case  was  the  cause  of  the  only  troublesome  disturbance 
during  the  after-treatment,  namely,  the  formation  of  abscesses,  and 
these  were  neither  dangerous  nor  serious.  The  primary'  incision  healed 
by  first  intention  entirely,  and  nowhere  reopened;  but  about  this  scar 
the  little  abscesses,  of  the  size  of  a  hazel-nut,  already  described,  formed^ 
with  slimy,  clear  fluid  and  slimy,  viscid  pus.  This  process  is  due  to  ex- 
cessive formation  of  miliary  tubercles  in  edematous  adenoid  tissue,  thus 
breaking  down  in  fatty  degeneration,  making  small  tuberculous  vomicae, 
and  leaving  tuberculous  ulcers  with  little  or  no  tendency  to  heal.  This 
process  is  unaccompanied  by  fever  or  much  local  pain.  Sometimes  about 
such  tuberculous  foci  are  formed  small  abscesses  iu  the  connective  tissue. 
One  such  formed  in  this  case  along  tfie  inner  hamstrings,  and  opened  on 
August  Slst,  Another,  on  the  outer  side,  opened  September  15th. 
Such  at>scesses  cause  slight  fever,  as  oecurretl  here.  They  may  close  up 
speedily  and  entirely,  or  partially,  and  leave  a  snuill  tuberculous  cavity. 
This,  as  well  as  the  bluish,  swollen,  tut>erculous,  ulcerated,  or  broken- 
down  nodules,  resists  all  local  treatment.  The  only  efTe<?tive  treatment  is 
entire  removal.  The  wound  will  heal  rapidly  and  with  a  permanent 
scar. 

The  cause  of  these  seeondarj^  multiple  but  local  eruptions  of  miliary 
tubercles  is  obvious.  Particles  of  the  thickened  fibrous  capsule  of  the 
joint,  with  their  miliary  lul>ercles,  have  been  left  here  and  there,  and 
now  form  starling-points  for  other  tubercles  in  soft,  young,  adenomatous 
tissue,  A  careful  removal  of  all  the  cajjsule  is  the  only  way  to  pre\'ent 
these  little  troubles  in  the  after-treatment.  This  tendency  of  tubercle.^ 
to  grow  in  the  scar  should  be  a  warning  to  us  to  remove  all  traces  of  such 
formation  from  the  Ikjuc  if  deef>er  local  foci  are  found  here. 

We  are  inclined  to  Ix^ieve  that  those  who  hold  the  removal  of  all  the 
capsule  to  be  unnecessary  have  gathered  their  experience  from  cases  of 
white  swelling  or  chronic  inflammation  of  the  knee-joint,  with  few  or  no 
deposits  of  miliary  tubercle. 


Tubereulovis  of  cfixtir- joint.     EjrctMon  bff  Dr.  E,  M\  Lee^  Chicago, 
Primary  o»tt'otHberruh,tis  of  ffie  hfud  oj  the  radius.     Stvondary  iubercuiou4  fttngoujt 
arihriii^   tending   to   aftkyio»i,f.     *Yo   abxo'jfxcs   or  .ti  nun  fit.     Subperiosttal   txeimon.      Rc~ 
c*}ti'ry,  irith  joint  moruble  and  w,*r/t//.     Almost  compictr  reformation  of  the  mnotetl  o*mou* 
part^f  rtiih  formation  of  nm^  joint. 

Mary  C.  B.,  uged  eight  years.    Had  whoop ing-cougli  at  faiir,  scarlet  fever  at  aeven, 
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II nd  measles  a  few  montlis  later.  Reeovcry  perfect.  No  tubereiilruis  history.  She  is  one 
of  tiitie  eliiUlren;  all  the  rest  healthy,  and  none  of  them  ever  have  had  sernfulotis  disease. 

At  one  year  of  oge  she  fell  down-slairs — ^only  five  or  six  steps.  Three  months  later  h»*r 
mother  noticed  she  kept  Ihe  right  elbow  flexed  at  an  angle  of  45  degrees;  it  was  somewhat 
stiff,  hut  not  swollen.  The  arm  remained  in  this  condition  s\\  yeiirs.  Xo  pain  wtis  ex- 
perienced, and  no  atlem[»i  was  made  to  move  the  joint.  Dr.  Lee  first  saw  the  child  when 
she  Wiis  seven  years  old.  Then  the  joint  was  stitT»  the  memher  was  carried  in  a  cJnx^pin^ 
manner,  as  though  it  was  a  useless  appendage.  There  was  considerahle  atrophy  of  the 
muscles  of  the  whole  limb,  but  most,  of  the  extensors  of  the  fopeann.  No  active  motion  w9M 
possible  of  the  etbow-joint;  neither  flexion  and  extension  nor  pronation  and  supination  of 
the  forearm.  By  forced  and  very  painful  passive  motion  the  forearm  could  be  flexed  10 
degrt^es. 

The  child  was  anesthetized  and  forcible  movement  of  the  joint  in  all  directions  made^ 
to  break  up  adhesions.  The  arm  was  then  placet!  in  a  flexible  splint  with  rubljer  bands. 
Passive  motion  was  now  made  daily,  and  the  child  was  induced  to  lift  sand-bag  weights. 
In  thn^e  months  she  had  motion  of  "io  to  *M)  degrees.  Soon  thereafter  the  jfiint  became 
swollen  and  lender  and  passive  motion  had  to  t>e  discxjntinnet!.  The  joint  stxin  became  as 
stiff  IIS  at  first. 

Passive  motion  was  resumed  on  two  occasions  later,  but  without  benefit*  Each 
attempt  was  followed  by  pain  and  swelling. 

Subperiosteal  excision  was  made  Januarj'  27,  1880,  at  the  patient's  home,  by  Dr.  Lee* 
assisted  by  Drs.  Fenger  and  Bridge.  The  patient  was  etherixe^l,  and  Esmarch's  bandage 
applied.  Then,  under  the  spray,  a  longiliidinal  incision  8  em.  long  was  made  on  the  pos- 
terior side  of  the  joint,  dividing  the  tendon  of  the  triceps  longitudinally.  The  periosteum 
was  detached  by  a  .s^trong  gouge,  thus  preserving  the  attachment  of  the  extensor  tendons 
to  the  periosteal  sac  of  the  olecranon. 

In  the  same  way  the  head  of  the  radiu*!  and  the  enbital  epiphysis  of  the  humerus  were 
enucleated,  leaving  their  periosteal  covering  in  connection  with  the  overlying  soft  tissues. 
In  the  cavity  of  the  joint  were  a  few  drops  of  slimy,  grayish  pus.  The  articular  cartilages 
were  destroyed,  and  the  bones  present etj  partly  rough,  denuded  surfaces,  pitrtly  a  soft, 
reddish-gray  co^-ering  consisting  of  fungous  grannlations, 

Tlie  olwxanou  was  removetl  entire,  also  the  head  of  the  radius.  Of  the  lower  end  of 
the  humerus,  2  cm.  in  length  was  sawed  off.  The  cut  surfaces*  of  bone  were  healthy;  one 
small  artery  only  was  ligateih  and  that  with  catgul,  A  draimige-tube  was  inserted  the 
whole  length  of  the  wound,  which  was  clost^d  with  silk  sutures.  The  Lister  dressing  was 
applied,  and  the  arm  6xed  to  an  angular  spUnl.  Examination  of  the  excised  bone  showed 
that  the  head  of  the  radius  had  lost  its  cartilaginous  covering  on  the  articulating  surfaces, 
and  presented  several  small  ciivities  or  excavations  2  to  3  mm.  deep,  and  the  siime  in  diam- 
eter. The  walls  and  base  of  these  cavities  consisted  of  white,  hard,  and  snuxith  osseous 
tissue,  with  no  fungous  granulations  on  the  surface.  The  shape  of  the  cavities  imlicatetl 
that  prfthttbly  hero  a  primary  osteotuberculosis  had  developed,  at  first  in  the  spongy 
portion  of  the  bone.  These  tuberculous  f<x"i  had  enlarged  and  finally  reached  the  articular 
surface,  opened  into  the  cavity  of  the  joint,  and  caused  the  fungous  tuberculous  arthritis. 
The  osleotuhercuhiisis  in  the  head  of  the  ratlins  has  come  to  an  end ;  the  chee-sy  matter  and 
the  lining  membrane  of  atlenoid  tissue  and  miliary  tuliercles  have  disappeared,  and  left  & 
clean  cavity  with  no  further  tendency  to  destruction  of  its  wails. 

The  articular  epiphysis  of  the  humerus  presented  a  different  staige  or  form  of  the  dis- 
ease. Here  we  find  the  secondary,  superficial,  diffuse  rj«teotul>ereulosis  or  tuberculous 
caries  destroying  the  bone  from  the  surface.  The  cartilages  were  all  gone,  and  the  articu- 
lar extremity  of  the  bone  was  altered  in  shape  and  n?duced  in  size.  In  some  places  rough, 
bony  surfact\s  were  present:  in  others  irregular  layers  of  reddlsh-gra>'.  fungous  granula* 
tions  covering  the  lione.  The  tissue  was  so  friat^le  as  to  be  easily  removed  from  the  bone, 
which  presented  then  a  roughcneiJ  surface.    Tlie  microscope  showed  these  granulatioos 
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to  he  adenoid  tissue  fontaining  spiciiies  of  bone  tinclergfnng  absorption,  and  miliary  tu» 
bfPt'lea.  The  arlicubr  surface  of  thi"^  oiec^ninon  showtnl  the  mme  morbid  conditions  as  the 
humerus. 

The  uflcr-treiitment  was  fortunate.  No  suppiimtion  occurred.  The  wotind  heuied 
by  Erst  intention.  Dniinftfie-iubes  were  removed  in  two  weeks,  Dre^ings  were  renewed 
every  two  or  thret*  days.     In  Ihree  weeks  the  wound  was  entirely  healed. 

After  four  i\ays  piissive  motion  was  conmieno^d  with  the  screw  of  the  splint.  After 
ten  days  passive  motion  was  made  at  each  dressing,  the  spUnt  Iwing  removed. 

After  four  weeks  the  splint  wns  dispensed  with  and  aetive  motion  commenred.  Later, 
to  foree  the  ehihl  to  use  tlie  «rm,  the  well  arm  was  tied  to  the  waist  and  kept  beneath  the 
clothing. 

She  now  has  a  vi-ry  useful  arm,  with  new-furmed  joint.  There  is  IHJ  degrees  of  mo- 
tion without  pain»  i.  <*.,  tlexion  and  extension .  i!ihe  uses  the  arm  for  everything,  and  the 
whole  day  long,  without  piiin  or  fatigue. 

There  is  shortening  of  the  whole  extremity  by  ^bout  3  cm.,  2  cm.  of  which  is  due  to 
shortening  of  the  humerus. 

In  examining  the  new-formed  joint  we  easily  fi^el  a  largn*,  new-formed  olecranon  and 
condyles  of  the  himierus,  the  external  the  largest. 

Pronation  and  supination  are  permitted  to  about  half  the  normal  extent,  viz.,  to  8D 
and  RO  degrees.  There  is  u  slightly  lessened  volume  of  muscle  of  the  whole  extremity, 
amounting  for  the  arm  to  three-quarters  of  an  inch  in  circumference,  and  for  the  forearm 
to  one-half  inch. 

The  favorable  course  and  result  of  tlie  ease,  abseiiee  of  fever  and 
stippu ration,  may  be  due  to  the  antiseptic  methods  used.  Tlie  splendid 
result  a,s  to  mobility  of  joint  Is  dtie,  of  course,  to  the  subperiosteal 
method  of  operating.  We  need  hardly  say  that  the  older  methods,  with 
destruction  of  periosteum,  are  never  to  be  employed  where  mobility  of 
joint  is  expected  afterward. 

Will  the  i^ood  result  a,s  to  motion  of  this  joint  be  lasting? 

For  elbow-  anil  shotildcr-joiuts  we  know  tlie  results  may  be  good 
^veral  months  after  the  ojwration,  and  hiler  all  active  motion  be  lost 
either  from  ankylosis  due  to  relapse  of  the  fungous  arthritis,  or  by  relaxa- 
tion of  the  tendons  and  ligaments  of  the  newly  formed  joint,  the  latter 
producing  what  may  be  termed  a  loose  joint. 


Tuberculfms  of  hifj-joint.     Exnyioit  ht^  Dr.  E.  W.  l^r*  of  ChiraffO, 

The  case  is  eommunicatp*!  to  illustrate  some  improvements  in  bandaging  and  dressing 
the  patient  after  this  operation,  and  beeaust^  the  tulM^n^ulous  chanieter  of  the  disease  in 
this  ca.se  has  brought  out  a  measure  of  imptirtance  in  the  after- Ireatment. 

TnheretdQus  fungoui  arthritis;  cariiM ;  morbus  coxarius  of  riffht  ht^hjoittf  of  three 
yeara  standing.  Large  anterior  af»trejtjt^  Excimon  subperioftteai  %  external  lofi^itadinai 
inviinmi ;  the  abjtceitii  emptied  and  iterapeft  out  from  the  itwi^ion,  Draiuaifv  (ft rough  ttvo 
opening*.  Three  months  later  the  inciosed  abseem  again  laid  open  by  a  large  incision, 
and  its  entire  wall  of  tubercidaus  tissue  seraped  out,  the  abscess  closing  entirely  in  eight  da^s 
tfiereafter.  The  teg  dressed  in  Sait^fcr's  modificatimt  of  Hoilgens*  splint.  The  dressings 
reapplied  as  often  as  required  by  means  of  Lee' s  frame  for  the  dressing  of  excisions  of  the  hip- 
joint. 

Sarah  Jane  B.,  aged  nine  and  one^half  years.  No  ecmsumption»  cancer,  or  hip  diaiMac^ 
m  family.  The  fatlier's  parents  both  living.  Mother's  father  died  in  her  infancy  of  some 
disease  unknown;  her  mother  tiving.  Tlie  patient  is  one  of  a  family  of  ten  cliildren,  of 
13 
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which  fiv<*  arr  living  iind  healthy;  one  dicii  of  cramps,  one  of  teething,  one  of  diphthena, 
and  one  was  still-born.  No  scrofula  or  skin  disc^ase  has  occurred  Lo  any  of  the  family. 
She  hiid  whtH>|jinjj-eongh  and  varicella  at  five  years  of  aj^fe  and  ineajiles  at  seven. 

The  hip  diseBse  began  February,  1877.  Eight  months  previously  she  had  slipped 
down  a  sliorl  flight  of  stairs  (three  or  four),  but  complained  of  no  pain  afterward  and  was  not 
lame  for  six  months.  Then  syniptomi,s  Wgan.  She  was  taken  to  Dr.  Gunn,  who  reoi>g- 
nizcfl  the  hip  disease  and  put  her  under  treatment  in  St.  Luke's  Hospitid  and  afterward  at 
home.  The  treatment  was  by  .splints  and  extension  by  weight  and  pulley  antl  was  con- 
tinued twi>  months. 

She  improved,  eould  walk  and  mn  and  jump  without  appearance  of  lameness. 

In  the  winter  of  lH7H-7f)  she  fell  from  a  chair  upon  her  biick  upon  the  floor.  She 
appeared  only  slightly  hurt,  but  rapidly  je^^w  lame.  Six  months  later  she  was  »o  bad  she 
was  obliged  to  use  crutches.  Early  in  Deeeml>er,  1879,  the  mother  noticetl  a  hard  swelling 
anterior  to  the  diseased  joint.  She  consulted  Dr,  Lee,  who  pronounced  it  an  abscess  origi- 
nating from  a  carious  hip- joint  and  adviswl  excision. 

Operation  by  Dr.  Lm^  was  performed  December  ^4,  1870,  with  the  assistance  of  Drs. 
Fenger,  I  sham,  Clarke,  Bridge,  and  McLennan.  At  the  time  of  operation  the  child  was 
poorly  nourished  and  had  hectic.  The  thoracic  and  abdominal  organs  were  normal. 
The  right  lower  limb  was  shortened  1^  inches,  add  acted,  and  flexed.  Active  movements 
of  the  hi j>' joint  were  impojisibte  on  account  of  pain.  I'nder  the  influence  of  ether,  limited 
motion  was  possible,  but  no  distinct  crepitus  was  produced.  A  large  fluctuating  abscesa 
waa  felt,  reaching  from  the  anterior-HUperior  spine  of  the  ilium  down  to  the  upper  third  of 
the  femur  anteriorly. 

Under  the  carbolic  spray  a  longitudinal  incision  was  made  from  a  point  5  cm.  above, 
down  along  the  outside  of  the  trcudianter  major,  5  cm.  The  periosteum  was  detached  from 
the  bone,  the  capsule  opened,  and  the  head  disltH'ated  from  the  acetabulum.  As  the  head 
of  the  bone  was  atriiphied  from  superficial  caries  and  the  neck  presented  a  tulierculous 
cavity  (as  describes!  in  a  previous  pajier,  where  it  is  shown  that  the  cavity  reaches!  down  to 
the  lesser  trochanter),  the  upjx^r  extremity  of  the  femur  was  removed  just  below  the  lesser 
trochanter.  The  cut  surface  of  the  femur  was  here  healthy.  The  acetabulum  presented 
several  roughened  surfaces,  partly  covered  with  tuberculous  granulations.  These  were 
gouged  out  until  firm  osseous  substance  was  met  with.  The  anterior  abscess  was  opened 
through  the  wound,  and  its  wall  scraped  off  and  the  membrane  removed  in  pieces.  A 
counteropening  was  then  made  at  the  lower  extremity  of  the  abscess,  and  a  drainage-tube 
inserted  through  its  whole  length  and  fa»itened  with  sutures. 

The  acetabulum  was  washed  out  with  a  ^.5  per  cent,  sobttton  of  carbolic  acid,  and  two 
drainage-tubes  inserted  and  fixed  to  Uie  respet  tive  ends  of  the  incision  with  sutures,  when 
the  wound  was  closed  with  silk  sutures » 

A  perfect  Lister  dressing  was  applied,  over  which  was  placed  a  layer  of  carbolized 
oakum,  and  the  patient  was  placed  in  Sawyer's  splint. 

This  new  and  splendid  apf>aratus  for  dressing  excised  hip-joints,  combining  extension 
and  suspension  of  tlie  operated  extremity,  was  first  applied  in  the  summer  of  1879  in  Cook 
County  Hospital,  Chicago,  on  a  patient  operated  upt^n  by  Dr.  Fenger. 

^^'e  here  give  drawings  of  the  instrument,  and  the  written  description  of  tlie  iijk 
paratus,  as  prepared  by  Dr.  Sawyer  himself. 

The  splint  was  a  modification,  or  rather  an  extension,  of  the  well-known  Hodgms* 
anterior  splint,  employed  in  fractures  of  the  femur,  etc.  The  outlining  framework  was 
constructed  of  five-eighth-inch  iron,  while  the  cross-bars  arching  over  the  limb  and  body, 
as  hereafter  descriljcd,  were  of  three-eighth-inch  iron. 

The  five-eighth  iron  bar  constituting  the  main  framework  of  the  splint  commenced  at 
the  lower  bonier  of  the  axillary  space,  on  the  side  of  the  affected  limb,  and  was  extended 
downward  to  a  point  six  inches  l>elow  the  fcnit,  l>eing  molded  so  as  to  correspond,  wi\h 
approximate  accumcy,  to  the  outline  of  the  btwly.     Below  the  foot  the  bar  made  a  square 
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turn,  t^xlentiiiiK  hori/,oniiilly  inward  aljout  four  inclies;  tlieiiL-e  luraing  squarely  apiiii  and 
rumiinp  up  thi-  tnntT  aspect  of  tlit'  nflfec'tcd  limb  to  the  grcHii.  From  this  poiuL  il  Hrctunl 
ftcross  the  opposite  groin  in  «n  oblicjue  dirfeliun,  eorresp<mding  with  the  ingtiinal  fuhl>  ami 
at  the  anteriur-siipcTiur  spinous  iirocess  of  ttie  opposite  ilium  took  another  atul  tiiial  turn, 
asef*ncling  along  the  opposite  side  of  tlie  iKuly  to  itn  terminal  ion  at  the  lower  border  of  the 
Axilkr^'  space.  Arching  acrosii  the  limb  and  body,  and  connecting  Llie  two  bmnehes  or 
"legs*"  of  this  framework,  were  five  cross-pietvs 


a-i- — Showing  the  iron  frame  f^  Sawyer's 
uplint. 


the  .splint  correspon^ling  to  the  anterior-i!iup<*rior  y 
spinous  prcx'eHsj  of  the  opposite  side;  third,  at  a 
point  correaponditij?  to  the  inner  and  lower  ex- 
tremity of  tlie  fixed  arch  acrofiis  the  opposite  groin;  fourth,  at  the  lower  third  of  the  thigh; 
and  fifth*  at  the  lowTr  third  of  the  hrg.  (>f  theuc  arches*  all  but  the  third  terminated  on 
either  side  in  a  hook  for  the  purpose  of  suspending  the  appamtns.  Thert^  waij  a  stijjht  bend 
in  the  splint  corresponding  to  the  knee-joint,  so  as  to  allow  of  limited  flexion,  and  another 
at  the  upper  end  of  the  femur,  where  it  was  In^nt  upward  at  an  an^le  of  t>erhaps  ^t)  degrees. 
This  apparatus  Wiis  applied  after  the  manner  of  a  Hodgens'  splint.  Adbesi%'e  straps 
were  applies!  to  the  limb  as  high  up  as  the  lower  third  of  tlie  thigh,  fieing  secured  to  the 
limb  by  a  roller.     These  straps  were  attaehed  at  their  lower  extremities  to  a  '* stirrup 


Fif .  2$. — Shovtug;  the  sptiiit  Applied  on  the  cixcised  hip. 


block/'  wMch  w^tts  in  turn  fixed  to  the  lower  en<l  of  the  splint  by  meana  of  n  abort  piece  of 
eliifltic  tubing. 

The  limb  and  body  were  supported  by  broad  Rtrips  of  muslin  paswng  urderneatli,  and 
secured  by  pins  on  either  side  to  the  framew^ork  of  the  splint. 

The  apparatus  was  suspended  by  two  sets  <jf  cor«ls  as  follows:  (1)  Four  converged  from 
the  four  lower  luK>ks  already  mentioned  to  a  point  some  distant^e  above  the  limb,  and  were 
attache*!  to  a  line  dropped  from  a  pulley  in  the  ceiling,  a  little  below  the  f(x>t  of  the  l>ed, 
the  degree  of  obliquity  in  the  direction  of  this  line  varying  with  the  amount  of  extension 
desired,     (t)  Four  cords  converging  from  the  ffiur  upper  hooks  to  a  point  a  few*  inches 
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ubove  the  Ijwly  were  attacJuxl  to  n  line  dropped  directly  downward  from  the  ceiling,  a  set 
of  compound  pulleys  intervening  for  convenience  in  elevating  tlie  ImxIv,  For  convenience 
in  dreeing  the  limb  a  block  wiia  removed  from  the  mattress  corrcspondiog  to  ttie  location  of 
the  wound.     This  eoiild  be  replaced  when  not  dressiii|{. 

Dr.  Sawyer's  splint  pro\ed  in  Ibis  first  Ciiae — a  boy  of  seventeen  years  of  age — a  niO(»t 
cxceHent  jtnd  convenient  help  in  the  after-treatment.  When  the  dn*a&ing  was  renewed, 
the  piitient  hoisted  himself  with  the  upper  system  of  pnlleys»  an  assistant  raising  the  limb 
by  the  lower  inel  of  pnlleys;  the  straps  covering  the  wound  were  removed  after  drawing 
the  block  in  the  mattress  and  the  wound  easily  gotten  at. 

An  important  point  in  the  after-trt*«tnient,  if  we  wonkl  ciirry  out  all  the  details  of  the 
anti^jeptie  methtHl,  is  this:   Ue  nuist  Iw  in  no  hurry,  btit  must  have  ample  time  to  cJeanse 


1  jg.  ib.     LucA  (rarac  Ur  dcciatag  exdsiona  of  htp-joiot. 


every  part  of  the  wound,  wash  out  the  tubes,  etc.,  without  fear  of  tiring  the  patient  or 
causing  him  to  get  nervous  or  ainifer  pam.  Therefore  it  is  necessary  to  have  the  whole  body 
of  the  patient  easily  suspended  and  high  enough  to  enable  the  surgeon  to  gel  free  access 
to  the  wound  frum  l>clow,  to  operate  the  atomixer.  and  to  change  the  bed-elothes.  To 
accomplish  this.  Dr.  Lt*e  devbed  a  movable  suspension  fnime  with  slmps»  to  .support  the 
patient  during  tlie  shifting  of  the  dressing. 

Fig.  W  shows  Lee's  frame  for  dressing  of  excisions  of  hip-joint.  It  consijits  of  a  wotxien 
frame,  (J  feet  long,  iJf  2  feel  wide,  with  cross-stmps  4  inches  wide  and  4  inches  apart.  Each 
comer  has  a  strong  iron  lumk  for  nttiiclung  a  suspension  rojie. 

The  center  of  each  of  the  end  pieces  bears  another  hook  for  fixing  tlie  end  of  the  rope 
after  the  apparatus  is  hoisted. 

The  mode  of  operating  b  as  follows;  The  patient  is  first  hoisted  in  Sawyer's  splint  5 
to  10  inches  above  the  l>ed*  Lee*s  frame  is  placet!  on  the  bed  beneath,  when  the  patient  is 
lowered  upon  it.  The  ropers  are  then  adjusted  to  the  fnime^  and  this  is  raised  "?  feet,  Ijear* 
ing  patient.  Sawyer's  splint,  and  all,  and  fixed  in  this  position.  The  patient  has  a  pillow 
under  his  head  and  is  perfectly  comfortable. 
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The  bed  t&  then  tiiken  away.  The  straps  in  Sjiwyer's  sj>Unl  eovering  the  Liiiter  tlr<\ss- 
ing  are  uobutloned  and  removed.  Next  the  ^Lrnps  in  Lee's  frAtne  covering  the  wound  an^ 
removed.  The  antiseptic  dressing  is  then  aceessibJe.  is  easily  removed,  and  the  wound 
cleansed,  under  the  spray.  The  hed  is  ref noshed  and  the  new  antiseptie  dres^smg  in  all  its 
layers  is  prepared  and  laid  upon  the  Im'*^1  in  the  proper  plan:,  when  the  hu'd  is  brought  under 
Ihe  |>iitient  an*l  he  is  let  down  upon  the  ilressing,  the  application  uf  whieli  is  coniplelcil  by 
bringing  aronnd  the  bocty  Ihe  ends  of  the  many-tiiiletl  bandage  that  hold  the  dressing  fimily 
to  the  part. 

The  straps  of  the  splint  are  readjusted,  and  the  patient  hoisted  by  this  away  from  the 
woo«Jeu  frame,  which  is  now  removed,  and  the  patient  is  again  lowered  on  the  bed  and 
the  tiressing  is  finishcfi. 

The  description  of  this  drt\Hiiing  anil  the  apparatus  may  make  it  appear  complicated 
and  iinpraetira!.  But  if  you  could  sct^  the  dressing  made  upon  these  little  patients  and 
see  them,  as  we  often  have  seen  theni.  laugh,  chatter,  and  make  fun  during  the  whole  of 
the  tedious  perforuiant^%  which  otherwise  must  be  tiresome  and  painful,  you  would  not 
entertain  .such  an  opinion  of  it. 

The  splints  and  drt\ssirjg  hitherto  ia  usv  for  the  after- treatment  of  excisions  of  the  hip- 
joint  win  none  of  them  be  used  wtnen  a  perfeet  Lister  dressing  is  to  he  made  with*)ut  the 
greatest  incon^enientx*.  The  plaster-of-Paris  bandages  of  the  Germans,  although  they 
may  be  t^irnbinitl  with  both  extension  and  suspension,  are  not  strong  enough,  when  suf* 
ficiently  large  fenestne  are  cut,  for  changing  the  dressings,  they  cannot  be  kept  clean,  and 
their  renewal  is  »ttend<Nl  with  grt*at  inconvenience  and  <lisc<)nifort  to  the  patient.  The 
l*est  apparatus  hitherto  used  is,  in  our  opinion,  Sayre'is  wire  apparatus  or  splints.*  This 
eomhiucs  inmi  obi  ligation  and  extension.  It  docs  not  permit  as  frei'  afet*ss  to  the  wound 
for  the  application  of  the  Lister  flressing  as  *»ur  own  apparatus,  neither  can  it  Ir"  kept  as 
clean;    furlherniore,  it  is  much  more  expensive. 

Volkmann,  in  a  valuabie  monogrjiph  in  lH7:i,t  made  the  folh>wiug  remarks:  "I  do 
not  deny  that  the  invention  of  a,  so  to  speak,  mobile,  immovable  apparatus  for  dressing 
excised  hip-joints,  whert*by  cleansing  the  wound,  defecation,  etc.,  can  be  accomplished 
without  moving  the  patient,  would  be  a  gri'at  advantage/* 

The  appamlus  alreaciy  d esc ri lied  has  the  following  advantages: 

I.  It  permits  defecation,  dressing  the  wound,  changing  the  bed-ch)thes,  etc.,  without 
moving  the  patient;  It  lifts  the  patieat  without  moving  him. 

'i.  It  can  easily  be  kept  perfectly  clean, 

3.  It  is  inexpensive. 

We  regard  it  as  a  step  toward  tlie  acvamplishment  of  the  desideratum  of  Vttlkmann. 


CofHSE  OF  THE  Afteb-treiatment 
Dttember  25th:  Pulse,  140;  temperature,  lOii"  F. 


26iJt: 

"      136; 

" 

io«! 

S7th: 

"      138; 

*• 

103* 

28th: 

**       130; 

tt 

\m\ 

mk: 

Temperature 

lor  F. 

^Otk: 

" 

101°  '* 

SM: 

«« 

JQJO     « 

January  Isi: 

t* 

lor  " 

Sd: 

(( 

103**  •* 

"  ^th:  On  making  the  dressing  the  inferior  opening  into  the  abscess  is  com- 
pletely pluggcfi  by  a  mass  of  tissue.  On  pulling  it  out  it  was  fountJ  to  be  as  large  as  a  hen's 
egg,  and  consisted  of  tnberculo-adcnuid  tissue  of  the  membrane  lining  the  abscess* 

•  Sayre*s  Orthopedic  Surgerj'  and  Diseases  of  Joints,  New  York,  1870. 

t  **Die  RescH:tioncn  der  Geleuke,'*  Hammlnng  klin.  Vortriige,  1873,  No.  51,  p,  306, 
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January  6th:  The  temperature  has  fallen  lo  10^*  F. 

Thereafter  the  temperature  steadily  fell,  miil  the  ease  progressed  favorably* 

In  two  and  one-half  inontlLs  the  hip  had  l^w^come  so  firm  that  the  child  could  be  moved 
in  any  way  without  pain.  The  Sawyer  .s  splint  was  then  dispensed  with,  and  onhnaiy 
extension  by  weight  aud  pulleys  suhslituletl^ 

Thn^*  wcvks  later  the  child  had  an  attack  of  fiictal  erj'sipelas — the  patient  lived  in  a 
deep  Imserneut,  and  soraetiiiog  of  an  epideiiiic  of  erysifHdus  was  then  going  on.  Only  the 
head,  neck,  and  shoulders  wt-re  involved,  and  the  attack  l«ste<l  two  weeks. 

The  erysipelas  bad  no  effect  on  the  wound.  During  its  course,  however*  the  pre- 
caution was  taken  to  dress  the  case*  oftcner,  viz.t  every  two  instea<i  of  every  four  days. 

After  convalescence  from  the  erj'sipeias  waa  established  the  granulation  tissue  in  the 
lower  opening  of  the  abscess  broke  down  and  the  discharge  increasctl  in  quantity  and  con- 
tinued in  spite  of  antis^'ptie  pree*uitions.  As  the  granulation  tissue  of  the  now  almost 
closed  excision  wound  showed  symptoms  of  breaking  dow n,  it  was  deemed  advistible  tu 
extirpate  the  walls  of  the  absc-ess. 

This  operation  wits  made  March  30th  under  anesthesia.  The  abscess  was  freely  bid 
oyjcn,  and  was  found  to  comnnmicate  by  a  sinus  with  the  excision  wound.  This  sinus 
extended  to  a  denuded  osseous  surface  above  the  upper  posterior  l>order  of  the  acetabulum 
on  the  iliac  bone.  TIic  upper  end  of  the  femur  and  the  ficetabuluni  were  united  and  sur- 
rounded by  a  firm  connective-tissue  mas«  in  which  no  sinuses  or  traces  of  iniammation 
could  be  found. 

The  aliscess  was  lined  with  a  grayish,  aoft^  friable,  but  adherent  membrane,  1  to  3  mm. 
in  thickness,  with  smooth  surface  and  without  visible  miliiiry  tuliercles.  Tins  mass  was 
entirely  scraped  off  down  to  healthy  fibrous  and  muscular  tissue.  The  denudtnl  osseous 
surface  was  also  serapcfl  out.  The  hemorrhage  was  insignificant.  Two  drainaj^»-lubes 
were  inserted,  one  along  the  whole  length  of  the  abscess,  the  otluT  reaching  to  the  denudeii 
bone,  and  lieing  brought  out  through  the  (»ld  excision  opening.  Micrcxscopic  examination 
showed  the  exciserl  membrane  lo  consist  of  adenoid  tissue  and  thousands  of  miliary  tu- 
bercles. 

April  lift:  The  Lifter  dressing  was  reapplied  and  no  pus  flowed  from  I  he  ab^R-ess. 

April  M:  Some  pus  came  out  of  the  upper  rnvsterior  drainage-tube.  In  one  wiH'k  the 
tube  was  rt*moved  from  the  abscesij.  and  in  thret*  days  the  sinus  left  liy  the  lid>e  had  chased. 

Two  days  litter  the  second  tube  was  removed,  and  now  a  little  sinus  is  left  leacjing  to 
the  denuded  botu'. 


The  second  point  to  whicli  we  wish  to  call  special  attention  in  the 
treatment  of  this  case  is  the  careful  removal  of  the  tuHercnlous  lining  of 
the  ahsces.s. 

As  Voikmiinn  has  advised,  tliese  abscesses  should  be  hi  id  open 
throughout  their  wliole  length.  If  in  our  ease  this  had  been  done  at  the 
first  operation,  probably  its  repetition  would  not  have  been  caHed  for. 
We  feared  at  first  to  make  this  thorough  operation  on  aeeonnt  of  the 
large  external  wound  it  required,  and  so  our  first  scraping  out  was  not 
effectuaL 

As  experience  has  shown  tlmt  tlie  external  wound,  independently 
of  its  size,  as  well  as  the  wall  of  the  abseess,  closes  by  first  intention  when 
tlte  tuberculous  matter  is  all  removed  and  the  operation  is  done  anti- 
sei>tically,  we  need  not  fear  to  make  free  and  large  incisions. 

Such  an  o|ieration  as  this  is  the  only  means  we  have  of  closiTig  I ul>er- 
culous  abscesses  and  of  saving  our  patients  from  the  dangers  incident  to 
exhausting  suppuration,  and  in  time  amyloid  degeneration  of  kidneys, 
spleen,  and  liver,  and  from  general  tuberculous  infection. 


TRACHEOTOMY  IN  CROUP  AND  DIPHTHERIA, 
WITH  CASES* 

WITH  E.  W.  LEE,  M,D. 


The  main  object  in  writing  this  paper  and  reportinj^  these  cases  is 

to  contribute  our  mite  toward  rescuing  this  operation  from  the  doubtful 
position  it  occupies  as  a  remedial  measure  and  placing?  it  in  the  position 
it  merits. 

Most  authors  in  writing  on  this  snbjeet  mention  the  operation  as  one 
that  may  be  done  under  certain  circumstances,  and  adrnil  that  hves  possi- 
bly have  been  saved  by  it  that  otherwise  would  have  been  lost.  To  Trous- 
seau belongs  the  credit  of  reviving  and*  in  France,  popularizing  the  opera- 
tion. His  unfailing  faith  through  a  series  of  years  and  the  magnificent 
success  attending  his  efforts  are  worthy  of  emulation  for  all  time.  It 
may  be  said  that  in  his  enthusiastic  ad%*ocacy  of  it  he  resorted  to  the 
oi>eration  in  many  cases  that  would  otherwise  have  recovered,  and  hence 
his  large  average  of  successes.  Admitting  this,  it  proves  that  the  dangers 
following  the  o[jeration  are  not  so  grave  as  had  been  supposed,  and  also 
that  the  earlier  it  is  resorted  to,  the  greater  the  chance  of  a  successful 
issue.  Vogel,  in  his  work  on  Diseases  of  Children,  says,  in  the  article  on 
Croup  (chapter  iv,  p.  ^a9):  **I  have  never  yet  seen  a  child  recover  from 
the  genuine  fibrinous  croup,  tmt  from  the  diphtheric  form,  three  children 
out  of  twenty  or  twenty-five  have  recovered/'  Further  on  (p.  ^67)*  in 
speaking  of  tracheotomy  as  a  remedial  measure,  he  says:  *' Let  us  assume 
that  all  the  children  operated  on  had  genuine  croup,  the  rate  of  recoveries 
(^^  per  cent.)  is,  nevertheless,  an  extremely  unfa%^orable  one,  and  es- 
pecially since  the  greater  portion  of  the  children  operated  on  suffered 
from  the  milder  diphtheric  forms."  He  also  says  that  he  neither  advo- 
cates nor  opposes  the  operation  when  proposed  by  other  physicians, 

Barclay,  in  his  article  in  Holmes*  Surgery  on  Croup  and  Diphtheria, 
says:  "Engli.sh  uHxiicat  men  seem  now  very  generally  to  incline  to  the 
opinion  that  the  operation,  if  not  to  be  recommended,  is  at  least  justifi- 
able, as  it  does  not  materially  increase  the  risk  of  a  fatal  issue,  and  un- 
questionably in  some  eases  offers  the  only  chance  of  recovery,  hut  to  be 
stwcessfid  it  nutM  be  performed  at  an  early  period  of  the  aitack,  (The 
italics  are  ours.)  Dr.  E,  H.  Ilennett,  of  Dublin,  Ireland,  says,t  in  relat- 
ing a  case  where  he  had  operate*h  ''I  make  no  apology  for  bringing  for- 
ward this  ciise,  l>ecause  most  of  the  menil»ers  know  that  traclieototny  for 
croup  is  rarely  performed  in  Dublin,  in  consequence  of  the  objections  to 
tlie  operation  i>nt  forward  by  the  late  Mr,  Porter,  and  the  result  of  his 

*  Chicflgo  Metk  Jmir.  ami  Exammer»  1S80,  vof.  xli,  p.  337, 

t  Dublin  Journal  «f  Medicul  ScieDfe.  1B80,  3  s.»  vo!.  Ixix,  p.  S50. 
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strong  objections  to  it  has  been  that  very  few  of  us  have  had  any  ex- 
perience of  the  operation /*  After  aMiidini^  to  ^Ir*  Spenee\s  exyjerienee, 
"ninety 'five  cases,  ret^overies  one  in  three,"  he  eoneliides:  **Even  with 
this  condition  of  affairs  I  think  %ve  should  set  a.side  the  opinion  of  Mr. 
Porter  and  hold  the  operation  to  l>e  admissible/' 

French  surgeons,  as  a  rule,  favor  the  oiieration,  and  in  consequence 
of  its  tinieiy  performance  have  a  high  average  of  successful  caaes.  In 
America  ttie  operation  wa,s  not  much  in  vogue  until  the  last  decade^ 
Meigs  and  Pepper,  in  1870,  in  Philatlelphia,  consistently  advocated  the 
performance  of  the  o[)cration  in  suitable  eases,  and  in  the  ea-stern  cities 
it  is  DOW  being  practised  with  a  steadily  increasing  average  of  sueeessful 
cases.  Coming  near  home,  we  have  in  this  State  many  earnest  disciples 
of  Trousseau,  and,  judging  from  the  success  of  their  efforts,  not  unworthy 
ones  eitlier, 

Dr,  H.  Z,  ijilU  of  flerseyville,  lib,  in  his  report  to  the  Stale  Medical 
Soeiety,  gives  a  very  elaborate  exposition  of  the  standing  of  the  operation 
in  our  midst;  he  earnestly  and  ronsistently  pushes  its  claim  to  recogni- 
tion, and  very  pertinently  renuirks  that  out  of  the  ^00  or  so  deatlis  from 
croup  and  diphtlieria  in  the  city  of  Chicago,  between  40  and  50  might 
have  been  saved  had  ttie  operation  been  resorted  to.  Drs,  Bogue, 
Johnson,  Andrews,  and  others  of  Chicago  have  been  operating  for  several 
years,  and,  considering  the  desjierate  character  of  the  eases,  with  a  high 
average  of  successful  results.  In  the  concluding  portion  of  Dr,  G ill's 
report  he  gives  the  opinion  of  some  medical  men  in  the  State  regarding 
the  o[>eration.  One  gentleman  says  he  regards  it  as  an  unphilosophic, 
irrational  remedy*  tlic  results  not  justifying  its  performance.  Another 
says  a  congress  of  physicians  could  not  persuade  him  to  ojjcrate  in  di|>h- 
theria,  but  in  croup  he  is  always  ready  to  be  up  and  at  it* 

From  this  it  will  Ik*  seen  that  pn>fessional  opinion  is  by  no  means  a 
unit  on  the  merits  of  the  operation.  The  only  way  to  settle  the  question 
is  by  practical  exiierieuce.  Tlie  man  who  condemns  the  operation  and 
denies  the  patient  the  chance  afforded  by  its  performance  assnmcs  a 
far  greater  rcsjionsibility  than  he  who  operates  on  every  available  op- 
portunity and  conscientiously  carries  out  the  after-treatment.  We 
take  the  ground  that,  as  medical  men*  when  all  medical  means  have 
failed,  we  have  no  right  to  deny  the  little  sufferer  the  last  chance  for  its 
life,  and,  furthermore,  that  the  (ja rents  have  no  moral  right  to  do  this 
either.  In  an  experience  extending  over  a  number  of  years  we  can  say 
that  in  no  case  where  the  operation  has  been  a4l\ised  and  the  advice  re- 
jected— and  they  have  bet^n  many— ^hiis  the  child  recovered.  We  trust 
the  time  is  not  far  distant  when  the  medical  attendant  will  lie  as  ready 
to  perform  tracheotomy  as  a  life-measure  as  lie  now  is  to  adjust  the  ob- 
stetric forceps  on  an  impacted  head. 

Within  the  past  nine  months  we  having  been  treating  tliese  eases 
(croup  and  diphtheria)  by  a  continuous  spray  of  chlorate  of  potash  solu- 
tion with  1  per  cent,  of  carbolic  acid,  also  lime-water  cart>olized  to  the 
same  degree,  and  the  success  which  has  attended  our  etforts  rather  com- 
pUcates  than  otherwise  our  selection  of  cases  for  operation. 
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Out  of  a  series  of  between  30  and  40  cases  of  all  forms  there  have  been 
no  fewer  than  8  recoveries  where  the  larynx  was  involved,  and  which 

might  under  ordinary  circumstances  be  considered  suitable  cases  for  op- 
eration. We  do  not  claim  that  the  treatment  is  new,  liut  we  do  claim 
that  it  is  more  effectually  carried  out  Ijy  means  of  hirge  atomizers,  so  that 
the  atmosphere  of  the  apartment  can  be  thoroughly  saturated  with  tlie 
spray,  and  the  little  patient  need  not  be  alarmed  by  the  proximity  of  tlie 
apparatus.  The  atomizer  may  best  be  phiced  in  the  center  of  the  room, 
several  feet  away  from  the  patient.  After  a  can*ful  trial  of  the  varions 
remedies  used  in  the  form  of  spray,  we  have  come  to  the  conclusion  that 
Hme-water  with  1  per  cent,  of  carlwhc  acid  and  4  per  cent,  of  glycerin 
possesses  more  soh^ent  power  over  the  membrane  than  any  other.  The 
grand  question  to  be  decided  is  when  to  operate.  If  we  operate  early, 
we  have  the  satisfaction  of  saving  a  larger  percentage  of  cases»  but  feeling 
doul>tful  if  some  of  these  would  not  have  recovered  without  surgical 
interference.  If  we  operate  late,  we  know  by  experience  the  rate  of 
mortality  rises  to  a  discouraging  height.  So  the  first  question  that 
naturally  arises  is :  Docs  the  o|jeration  per  se  jeopardize  the  patient  s  life? 
We  think  to  a  shght  extent  it  does. 

As  regards  the  actual  i>erformance  of  the  operation,  from  our  ex- 
perience we  are  of  the  opinion,  if  due  care  l>e  taken,  the  chances  of  mishap 
are  so  trifling  a^s  to  cut  but  a  small  figure  in  the  case.  This  may  smack 
of  temerity  when  we  consider  that  (iross — that  surgical  veteran — says 
that  he  knows  of  no  operation  he  approaches  with  greater  dread  than 
that  of  tracheotomy  when  the  subject  is  a  child  with  a  short,  fat  neck. 
There  is  a  dissimilarity  in  the  difficulties  attending  this  proc:edure  which 
does  not  attend  any  other  o[)eration  that  we  have  been  accu.stomed  to 
perform.  In  Case  la,  which  was  the  child  with  the  fat  neck, — and  a 
truly  difficult  operation  it  proved, — it  seemed  as  if  we  never  woukl 
reach  the  trachea;  yet  in  Case  lt>  the  patient,  about  the  same  age  and 
fully  as  robust,  the  trachea  wa,s  exposed  by  a  few  strokes  of  the  scal{>el, 
and  the  operation  coinfjleted  with  the  utmost  facility. 

The  actual  danger  attending  the  operation  commences  at  its  comple- 
tion. The  i>resence  of  the  tulrt!  and  the  direct  entrance  of  air  into  the 
bronchi  no  doubt  have  an  influence  in  producing  those  pulmonary  com- 
plications which  so  often  prove  fatal,  but  their  influence  must  not  be 
o\'erestimatetb  as  in  many  eases  these  complications  are  in  existence  be- 
fore the  operation  has  been  attempted,  the  cause  being  the  prolonged 
stridulous  breathing,  the  operation  not  being  resorted  to  in  time. 

\\q  will  not  stop  now  to  describe  the  operation  and  the  danger  at- 
tending it,  which  may  be  seen  in  any  text-bijok  on  surgery.  We  may  re- 
mark, however,  en  pamsanL  that  in  opening  the  trachea  we  insert  two 
tenacula,  one  each  side  of  the  site  of  incision.  By  this  means  we  not 
only  steady  and  lift  the  trachea,  but  by  diverging  the  instrument  at  the 
point  of  insertion  we  make  the  opening  wide  enough  to  admit  the  tulie 
without  difficulty.  A  very  excellent  device  is  to  pass  through  the  outer 
tulje  a  closely  fitting,  soft-rubber  catheter,  so  that  its  point  just  projects 
beyond  the  end  of  the  tul>e;  the  rublxr  l>eing  jjointed,  soft,  and  pliable, 
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readily  pushes  its  way  into  the  trachea  without  injuring  the  tissues.  As 
regards  the  many  instruments  which  have  been  de%iHed  for  executing 

this  manopuver,  we  would  not  recommend  ^iny  one  to  attempt  the  opera- 
tion until  he  can  dispense  with  their  aid. 

Martin,  of  Boston,  lias  operated*  dispensing  with  the  tube  entirely. 
He  cut  dawn  on  the  trachea  in  the  usual  manner,  and  by  means  of  silk 
thread  or  silver  wire  passed  through  the  trachea  at  the  edges  of  the  in- 
cision he  holds  them  apart.  Another  plan  is  to  make  a  circular  flap  in 
the  trachea  and  have  it  held  back.  These  modifications  we  have  not  yet 
tried,  but,  considering  that  the  presence  of  a  silver  or  rubber  tube  in  the 
wind-pipe  must  be  a  source  of  irritation,  they  are  deserving  of  a  fair  triab 
Dr.  Martin  has  had  good  success. 

We  now  treat  all  cases  of  croup  and  diphtheria^  whether  there  l>e 
hiryngcal  implication  or  not,  by  the  continuous  spray  of  lime-water  with 
glycerin  and  carbolic  acid,  in  the  proportions  before  mentioned. 

We  must  digress  somewhat  in  order  to  consider  the  subject  from  a 
pathologic  point  of  view.  It  is  now  l>cyond  doubt  that  a  sphero-bac- 
terium — the  so-called  micrrnxK-cns  dip>liliiericns — is  constantly  found  in 
tlie  membrane  of  diphtheria  and  croup.  Whether  this  minute  organism 
is  the  product  or  bearer  of  diphtheric  poison^  or  is  only  an  unessential 
concomitant,  finding  the  diphtheric  infiltrated  tissue  the  proper  soil  to 
thrive  in.  we  do  not  know. 

Our  knowledge  about  the  character  of  the  i>oison  in  contagious  and 
miasmatic  disorders  is  yet  so  defective  that  rational  therapeutics,  based 
on  anytliing  but  the  bhnd  a  posteriori  experience  of  olden  times  in  most 
of  these  diseases,  has  liitherto  been  an  impossibility.  Even  if  the  micro- 
coccus be  no  essential  element  of  the  diphtheric  poison,  it  is  an  element, 
and  the  only  one  the  presence  of  which  we  are  sure  of.  It  is  rational* 
therefore,  that  we  take  this  as  a  hint  to  a  rational  treatment,  especially 
as  most  of  the  measures  heretofore  proposed  have  been  abandoned  be- 
cause, after  fair  trial,  they  have  proved  to  be  useless.  The  first  remedy 
to  choose,  of  course,  is  some  substance  that  will  destroy  the  life  and 
development  of  these  micro-organisms — i.  p.,  antibacteric  remedies. 
As  to  the  point  of  application  of  these  remedies,  it  is  natural  to  apply 
them  to  the  air-passages,  as  these  i>arts  are  not  only  the  main  seat  of  the 
local  disturbance  of  the  disease,  but  most  likely  the  parts  tlirough  which 
the  poison  invades  the  liody, 

Hie  inlialation  of  atomized  fluid,  as  w^as  said  before,  is  nothing  new, 
but  we  believe  most  of  the  older  instruments  were  inefficient,  and  that 
antiseptic  solutions  for  atomizing  have  not  been  used  w^ith  the  con- 
stancy and  faithfulness  they  deserve. 

Cases  1 1  and  12  (Lee's)  are  fair  examples  in  support  of  the  treatment. 
Case  13  at  first  improved,  but  subsequently  suffered  a  relapse.  The 
chances  for  recovery  would  have  Ijeen  much  better  had  the  operation 
been  resorted  to  at  the  first  symptom  of  relapise.  Cases  Ifi  and  17  had 
been  treated  with  the  spray  for  sexeral  days  before  operation,  and  the 
condition  of  the  membrane  and  the  ease  with  which  it  \^'as  expelled 
speak  volumes  in  favor  of  the  treatment,  as  it  must  l>e  recollected  that 


TRACHEOTOMY    IN    CROVP   AND    DlPHTFiElilA,    WITH    CASEJ^ 


203 


these  were  cases  of  genuine  diphtheriiu  where  hitlierto  operative  inter- 
ference has  been  regarded  as  utterly  futile,  \\liere  the  evidences  of 
blood  poison  are  well  marked*  the  larj'ngeal  involvement  and  septic  in- 
fluence progressing  pari  pamu,  it  is  folly  to  suppose  an  operation  eould 
he  of  any  lx?nefit;  where  the  characteristic  listlessness  is  present,  there 
is  not  the  acute  suffering  for  w*ant  of  sufficient  oxygen  that  exists  in 
cases  where  the  obstruction  exists  without  the  septic  influence  pre- 
dominating; so  it  may  be  summed  up  that  by  the  employment  of  anti- 
septic remedies,  with  the  timely  performance  of  tracheotomy  in  suitable 
cases,  w^e  give  the  pittient  a  double  chance.  The  antiseptic  treatment 
per  se  is,  no  doubt,  a  powerful  agent  in  our  hands  in  battling  with  this 
dread  disease,  and  in  a  certain  number  of  desperate  cases  has  proved  an 
eflficient  remedy,  but,  as  we  understand  it,  we  would  not  feel  justified  in 
trusting  to  it  alone  in  cases  grave  enough  to  suggest  operative  inter- 
ference. 

With  a  view  of  testing  the  correctness  of  this  theor>%  we  woidd  recom- 
mend a  faithful  and  efficient  application  of  the  remedy,  the  patient  hav- 
ing F>een  placed  under  the  spray,  the  internal  medication  consisting  of 
quinin  and  alcohol  in  large  and  frequently  repeated  doses.  And  here 
we  must  again  digress  to  protest  against  the  emjiloyment  of  any  de- 
pressing agent  in  treating  these  diseases.  Wc  are  convinced  that  it  is  a 
iseptJc  poison  generated  in  a  congenial  soil,  and  consequently  must  regard 
the  use  of  emetics,  eseharotics,  arterial  sedatives,  etc.,  as  un philosophic 
and  irrationaL 

If  imder  the  spray  and  internal  stimulation  the  improvements  be  not 
steady  and  progressive^  operative  interference  shoidd  be  immediately 
resorted  to,  provided  the  nervous  system  be  not  o\'erwhelmed  by  the 
septic  poison.  Ever>'  hour's  delay  enhances  the  danger,  so  quickly  and 
surely  the  dreaded  pulmonarj'  complications  are  added  to  the  previous 
difficulty,  fn  Dr.  E.  H.  Bennett's  case,  an  examination  made  Ijetween 
ten  and  eleven  o'clock  in  the  forenoon  failed  to  reveal  any  complication 
in  tlie  chest,  yet  in  the  evening  there  was  a  well-defined  pneumonia*  and 
at  the  time  of  the  child's  death — one  o  clock  the  next  day — the  greater 
part  of  the  lung  had  become  absolutely  solid.  Remove  the  tube  as  early 
as  possible  fwe  commence  on  the  fourth  day) — if  only  for  an  hour  it  can 
be  dispensed  with  a  point  is  gained;  next  trial  the  child  can  breathe 
without  its  assistance  for  a  longer  period,  and  so  on.  The  presence  of  the 
tube  is  a  constant  menace,  and  this  fact  should  not  I>e  lost  sight  of. 

In  Case  16  (liee's)  the  child  had  pneumonia  wlien  oxierated  on,  and 
it  was  particularly  desirable  that  the  tube  should  Ix;  dispense^I  with  as 
cpiic^kly  as  possible.  At  the  end  of  the  fourth  day  Dr.  Lee  removed  it, 
and  remained  with  the  child  for  ten  hours.  Though  at  first  the  breathing 
was  quite  difficult,  he  refrained  from  reintroducing  the  tul>e,  preferring 
to  watt  until  it  grew  absolutely  imperative.  In  a  couple  of  hours  the 
I>arts  ajipeared  to  accommodate  themselves  to  the  altered  condition,  so 
that  in  twelve  hours  there  was  no  further  danger  from  that  quarter. 

\1.  Cairnjn  the  St.  Louis  Courier  of  IVfedicine,  in  reviewing  the  causes 
which  may, constitute  an  obstacle  to  the  removal  of  the  cannula,  men- 
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tions  prominently  two  varieties  of  tracheal 
constriction.  The  first  variety,  although 
rare*  has^  however*  been  demo nst rated 
in  a  certain  number  of  cases.  It  arises 
through  the  presence  of  fleshy  growths 
springing  from  the  wound,  esix^cially 
through  those  deeply  seated  upon  tlie 
borders  of  the  tracheal  incision,  and  whii  h 
grow  in  the  midst  of  a  cicatricial  tissue 
projecting  into  the  air-passages  after  the 
closure  of  the  cutaneous  wound.  The 
second  variety,  up  to  the  i>resent  time, 
has  not  been  described  at  all, 

A  tracheotomized  child  was  seized 
with  a  fit  of  suffocation  just  as  the  phy- 
sician was  attempting  to  effect  a  perma- 
nent removal  of  the  cannula.  Examin* 
ing  the  depths  of  the  tracheal  wound, 
he  perceived  a  reddish  prominence  in 
the  interior  of  the  trachea,  which  was 
taken  for  fleshy  vegetation  of  the  poste- 
rior w^all.  The  child  died  in  a  fit  of  suf- 
focation. Professor  Guy  on  recognized, 
upon  the  postmortem  specimen  sent  him, 
that  the  projection  regarded  during  life 
as  vegetation  was  formed  by  the  poste- 
rior wall  of  the  trachea  itself,  which  wa^ 
folded  longitudinally  in  its  entire  thick- 
ness. This  folding  was  itself  due  to  the 
approximation  of  the  posterior  extremi- 
ties of  the  tracheal  rings,  separated  ante- 
riorly for  the  introduction  of  the  cannula, 

M .  Currie,  experimenting  with  the  view 
of  discovering  the  conditions  of  the  pro- 
duction of  this  protrusion,  concluded  that 
this  particular  variety  of  constriction, 
which  hitherto  had  not  l>een  pointed  out, 
ought  to  be,  nevertheless,  rather  freciuent 
among  children.  It  occurs  after  the  intro- 
duction of  the  cannula,  and  the  more 
readily  according  as  the  membranous  span 
which  hes  between  the  posterior  extremi- 
ties of  the  rings  is  large.  It  affects  chiefly 
first  the  three  rings  of  the  trachea.  The 
projection  which  results  produces  a  tra- 
cheal constriction  that  may  persist  and 
prove  a  permanent  obstacle  to  the  re- 
moval of  the  cannula. 


THE  ENDOSCOPE  IN  THE  LOCAL  TREATMENT 

OF  CHRONIC  GONORRHEA  OR  GLEET  AND 

GONORRHEAL  RHEUMATISM* 

WITH    A.    HINDE 


I.    The  Enddhcopk 

It  was  in  the  first  <[uarter  of  tlie  pre!*ent  century  that  the  experitnent 
was  first  made  to  render  visible  the  urethral  eanal  from  its  meatus  to  the 
bhidder— by  Barini,  in  Frankfort,  in  18G6;  Fislier,  in  Boston,  in  18^4; 
Segahis,  in  Faris»  in  18'26;  and  Hacken,  hi  Riga.  These  ex|)erinienters 
failed  to  attract  professional  attention. 

To  DesorineaiLx,  after  years  of  arduous  toil  in  this  field  of  investiga* 
tion,  we  owe  the  credit  of  successful  accomi>lishment.  In  185^  he  ex- 
hibited his  endoscof>e  in  the  French  Academy.  In  18t)5  he  published  his 
valuable  monograph f  on  this  subject,  in  which  he  advanced  a  series  of 
facts  and  ori>,nnal  observations  which  have  opened  up  a  new  path  in  the 
diagnosis  and  treatment  of  urethral  diseases. 

Desormeaux's  instrument  is  too  well  known  to  need  description  here, 
therefore  we  shall  mention  only  a  few  details^  showing  some  defects  in 
his  original  instrument.  Desormeaux's  lamp  gave  insufficient  light,  and 
on  this  account  Bruns  used  the  calcium  light,  and  Dr.  Andrews,  of  Chi- 
cago, the  magnesium  light.  These  modifications  were  too  complicated 
and  hence  were  not  generally  used.  At  the  j>resent  time  kerosene  or 
kerosene  and  camphor  forms  the  burning  material  for  the  lamp.  De.sor- 
meaux  s  lamp  is  connected  with  a  tuln*  containing  a  reflector  and  tele- 
scope; to  the  end  of  the  latter  are  coimected  the  urethra!  tubes,  Desor- 
meaux*s  instrument  is  too  costly — one  hundred  and  fifty  francs  (twenty- 
five  to  thirty  dollars)  and  also  too  complicated  for  general  use,  and  conse- 
quently  simplified  instruments  have  been  invented  by  Warwick {  and 
\Vales,§  but  their  instruments  have  not  come  into  general  use,  and  FtLr- 
stenheini  pronounces  them  inefficient. 

After  several  years  of  cxi>erimentation  with  a  view  of  simplifying  the 
endoscoije  I  decided  upon  the  use  of  the  following  instninienl: 

1.  For  the  lamp,  a  circular  wick;   ordinary  kerosene  is  all  sufficient. 

S.  A  common  laryngoscopic  reflector  is  also  needed,  but  if  sunlight 
can  be  obtained,  a  plain  reflector  will  best  answer  our  purpose. 

•  Chicago  Med.  Review,  IftSO,  vol.  ii.  p.  536. 

t  De  rcndospope  el  de  S4?s  appliailiouii  itu  diui^ostk'  et  au  traiteEuent  des  affeetioos 
df  I'urt^thrc  et  de  ta  ve?mii%  Paris,  ISOii. 
t  Brit.  Med.  Jour..  1807,  vol.  ii.  p.  1^4, 
S  Virchow'a  Jahre^berictit.  18Ci8,  vol.  ii^  p.  180. 
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S.  The  tube  (or  the  urethra,  ns  shown  in  Fig.  ^7,  is  funnel  shafted  at 
the  outer  end,  and  throughout  the  remainder  of  its  extent  is  eylindrie, 
of  one  diameter,  and  h  i>rovided  with  a  movable  plug,  a,  to  facihtate  its 
intrcKhielion  within  the  uretlira. 

The  material  of  wliieh  it  is  formed  is  pure  silver,  and  the  interior  of 
the  tube  is  carefully  polished  longitudinally,  instead  of  J>eing  blaekened, 
as  in  Desornieaux's  instrument,  so  as  to  utilize  the  entire  light  thrown 
into  the  expande<l  outer  extremity.  The  tube  is  6  to  7  mm.  in  diameter, 
and  13  to  18  cm.  in  length,  the  latter  length  \wing  sufficient  to  explore 
the  vesical  neck. 

4.  The  applieator,  as  shown  in  Fig.  28,  consists  of  a  cylindric  gold 
receptacle,  at  one  end  attached  to  a  silver  or  copper  wire,  terminating 
at  the  opfjosite  end  in  a  handle.  The  diameter  of  the  w^ire  is  1}  ^  mm,, 
and  the  length  of  tlie  entire  instrument  44  cm.  In  the  golden  eyhnder, 
e,  w^e  embed  a  pencil  of  sulphate  of  cop}>er.  The  impure  variety  of  the 
latter  is  to  be  preferred  because  of  its  less  friable  nature,  or  we  may  use  a 


Fig'  37. 


Fig.  38. 


pencil  of  diluted  nitrate  of  silver.  The  embedding  substance  is  shellac, 
which  is  first  melted  in  the  cylinder,  before  the  insertion  of  the  caustic 
pencil. 

The  cotton  and  brush  holder,  which  is  made  of  copper  wire,  has  a 
similar  handle,  and  is  of  the  same  length  as  the  foregoing  applicator; 
it  is  split  at  the  inner  end,  a,  forceps-like,  and  has  a  ring  attachment,  6, 
to  fasten  whatever  material  is  desired  to  swab  out  the  urethra.  A 
piece  of  sponge  or  cotton  is  generally  used  to  clean  away  the  mu*:us,  etc. 
To  complete  our  armamentarium,  Desormcaux's  probe  may  l>e  added  to 
our  list. 

If  it  be  possible,  by  means  of  the  foregoing  instrument,  to  get  as 
good  a  view  of  the  f>osterior  jKirtion  of  the  urethra  as  w*e  could  by  means 
of  Desormeaux's  endoscojK\  as  we  claim  we  can,  then  this  method  has 
the  following  advantages  over  his: 

(a)   It  is  less  costly,  for  the  lamp  and  mirror  are  the  same  as  those 
used  for  the  larynx  and  ear,  etc.     Therefore  the  only  outlay  will  consist 
in  the  cost  of  the  tulie  and  other  instruments, 
u 
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(6)  It  is  easier  to  introduce  the  applicator,  etc.,  through  our  funnel- 
shaped  tube  than  through  the  linear  opening  on  the  under  surface  of 
Deso  n  n  ea  u  X '  s  t  u  1  les . 


IL    Chronic  Gonorrhea  or  Gleet 

There  is  no  doubt  thai  endoscopy  has  advanced  the  diagnosis  and 
treatment  of  this  diseai^  considerably,  and  most  of  the  modern  authors 
on  this  subject  are  agreed  upon  this  point. 

As  bearing  upon  this  matter  we  ask  permission  to  quote  from  a  few 
of  the  most  prominent  writers :  Cruise,  of  Dublin,  says:  **  I  dare  to  hope 
that  the  endoscope  in  the  future  will  produce  as  complete  a  revolution 
in  our  knowledge  of  many  obscure  diseases  of  the  urethra  as  stethoscopy 
in  its  period  has  done  for  the  diseases  of  the  heart  and  lungs/** 

Ftirstenheim,  of  F^erlin,  says  that  **thc  endoscope  is  of  such  import- 
ance in  the  diagnosis  of  gleet  that  in  future  we  can  no  more  abide  by  the 
diagnosis  of  gleet  than  we  can  by  that  of  leukorrhea  as  a  disease  per  .te/'f 

Tarnowsky,  of  St.  Petersburg,  says*  in  his  recent  large  monogra|)h  on 
gonorrheal  (p.  140):  **It  was  not  until  Desornieaux's  invention  that 
we  were  enabled  to  arrive  at  a  precise  knowledge  of  what  we  have  to 
encounter  in  a  chronic  inflamniation  of  the  urethra/"  He  is  sorry  that 
this  advantage  is  so  little  employed  at  the  present  time.  Chronic  gonor- 
rhea*  blennorrhea,  la  goutte  militaire,  means  only  a  slight  discharge  that 
continues  indefinitely,  and,  like  a  cough,  is  only  a  cMinsequenee  and  a 
symptom  l>elonging  to  or  dependent  upon  a  disease  in  the  deeper  parts 
of  the  urethral  tract.  Such  a  symptom  loses  its  value  as  soon  as  by 
other  means  we  are  enal^led  to  make  a  correct  diagnosis  of  the  disease  of 
which  this  is  merely  a  symptom. 

Gleet  is  well  known  to  be  an  obstinate  and  stubborn  disease  as  con- 
eems  its  treatment,  but  under  these  improved  methods  it  will  l>eeome 
more  and  more  amenable  in  [iroportion  to  the  more  extended  use  of  the 
endoscope,  thus  showing  that  the  relapses  are  always  due  to  imperfect 
cure  at  the  diseitsed  locality. 

The  tiitfc^rcmt  raorl>id  conditions  of  the  urethra,  upon  which  the  dis- 
charge or  acute  exacerbations  depend,  and  which  w^ere  formerly  called 
gleet,  are  the  following: 

i.  The  Superfieial  Infiammaiion  of  Ike  Mucous  Membrane  in  ike 
Posterior  Pari  of  the  U reih ra,-— This  most  frequently  follows  an  acute 
gonorrhea,  and  has  no  other  symptom  than  a  shght,  whitish  discharge 
in  the  morning.  It  is  often  interrupted  by  acute  attacks  of  gonorrhea, 
due  to  impro|)er  diet,  liquor,  or  coitus,  and  is  often  followed  by  epididy- 
mitis. Bougies  can  be  introduced  with  little  pain  or  rt*sistance. 
Through  the  endoscope  we  see  the  mucous  membrane  in  the  entire 

•  **Thc  Utility  of  the  EndostopHP  us  an  Aid  in  the  DiHgnosis  Hni]  Treatnn?tit  of  Dis- 
ease,*' Dublin  Qimrttrly  Journal  of  Medicat  Scienct**,  lH<i5,  vol.  xxxix,  p.  349. 

t"l'el>er  Endoacopje  tier  Hahnrtihre  und  Blase,"  Berlin,  klin.  Wochenschr.,  1870, 
voL  viit  p-  'i9. 

tVortrilge  Uber  vcnerische  Krankheitent  Berlin,  1872. 
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posterior  half  of  the  urethra  markedly  injected,  smooth,  aod  of  dull 
appearance,  because  its  epithelium  is  absent-  This  injected  portion  is 
not  sharply  defined,  but  passes  insensibly  into  the  normal  nmcous  mem- 
brane of  the  anterior  portion  of  the  urethra.  This  disease  is  most  fre- 
quent and  also  most  I>eni|irnant,  as  the  material  for  stricture  has  not  been 
organized  iis  yet  and  possibly  never  will  be.  In  spile  of  the  superfieial 
character  of  the  inflanniiation»  it  is  often  very  slow  in  subsiding  under 
the  ordinary  treatment. 

Case  h — Superficial  urethritis  of  into  months'  stand tng,  LqcqI  treatment  fcr  three  and 
one-haij  motilfig.     Rfctjrerff. 

v.,  aged  twenty- thrt'c.  Student.  Commenced  treatment  Dcwmber  14,  1871. 
Five  years  previouiily  contracted  a  gonorrhea  that  ladled  six  montlis;  two  years  later  a 
similar  attack;  two  months  ago  a  gleet  w^ithout  pain  and  with  a  st-ant  discliarge.  A 
hougie  (Charri^re)  No.  18  passe.s  easily  into  the  canal.  Thrtnigh  the  endoscope  we  find  I  he 
whole  posterior  half  of  the  urethni  diffusely  injected,  but  with  no  visible  swelling  of  I  he 
inucous  memhrane.  The  sulphate  of  roppt^  was  applied  every  three  days;  the  patient 
used  an  injection  of  sulphate  of  zinc  and  later  one  of  nubnitrate  of  bi<smnth> 

Jiirtiutry  ^7\  1872:  The  discharge  continues;  stopped  the  copper  and  substituted  a 
stick  of  diluted  nitrate  of  silver  once  a  week, 

February  4,  1872:  The  discharge  ha.^  increased  considerably,  therefore  the  nitrate  tif 
silver  Wfis  stopped;  recommenced  the  sulphate  of  copper  and  gave  a  mixture  of  cuhebs  and 
atunit  1  ounce  to  the  dram,  of  which  a  teaspoonful  is  given  three  times  a  day. 

Fehruary  ^)^  J 87^:    Discharge  stopped. 

March  J,  lS7i:  Mucous  membrane  of  the  po.-itcrior  portion  of  urethra  normal  in 
appcflmnce.  The  mucous  covering  of  the  membrane  contains  no  pns-<?elb,  but  only  squa- 
mous epithelial  cells. 

Case  II. — Superfieml  urethritis.     Loeaf  treatmt'nt  for  tuo  monthM.     Het^orcrtf. 

S.,  aged  thirty.  Well -nourished,  robust  male,  had  in  June,  IKttS,  hi«  first  gonorrhea, 
which  was  enretj  by  the  usna!  treatment  in  from  six  to  seven  wt^ks.  In  the  spring  of  1801* 
he  found*  without  any  known  cause^  a  drop  of  white  qiatter  every  morning  in  the  meatus 
nrinarius,  and  from  time  to  time  slimy  matter  pa.ssing  while  at  strK>l. 

Injections  of  nitrate  of  silver,  sulphate  of  7ine»  subni Irate  of  bismuth,  combine*!  with 
internal  use  of  cofmiha,  decoctum  uva*  ursi,  sitz-haths,  t>ongies,  etc.,  caused  the  dis- 
charges to  cease  after  two  months,  hut  only  to  return  again  in  August  after  a  coitus  with 
a  condom,  in  the  fonn  of  an  acute  gonorrhea,  and  this  was  accompaniwl  by  an  acute  epi- 
didymitis on  the  right  side.  In  spite  of  the  usual  treatment  the  gleet  continued  for  six 
months.  It  then  stopped  for  two  months;  returned  in  March,  and  was  not  subdued  by 
any  treatment. 

June^  1870:  Local  treatment  was  eomraeneeci  Introduction  of  bougies  showed  no 
constriction  in  any  part  of  the  urethra  nor  any  sore  points.  Mucous  membrane  in  bidlifi- 
membranous  portion  was  darkly  injected  for  an  extent  of  5  to  i\  cm.»  and  in  this  portion 
m*as  seen  a  little  whitish  matter  covering  the  mucous  membrane,  ctmsisting  of  pus-cells, 
even  when  it  was  impossible  to  notice  any  discharge  on  pressure  at  the  meatus  urinarius. 
The  sidphate  of  copper  was  applied  twice  a  week-  On  the  succe<^ding  day,  after  the  appli- 
cation*  an  augmented  discharge  was  noticfnl  in  the  morning,  but  on  the  next  morning  the 
discharge  was  lessened  and  thinner^  and  thus  it  continued  for  five  weeks,  when  he  disap- 
peared on  a  voyage  for  one  month.  On  hb  return  there  was  a  little  milky  moisture  at  the 
meatus  each  morning,  but  so  little  that  a  specimen  could  not  be  obtained  on  a  micrt>scopic 
object-glass  for  examination. 

The  application  of  sulphate  of  copper  three  times  a  week  for  three  weeks  stopped  the 
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discharge  enlirt-ly,     Lat<*  in  St*pteinl>+>r  he  r<iijiirirwr<i  ciniuA  wilhoitt  any  flLscKarRp, 
and  in  December  there  w«*  no  noticeable  rwlne^s  of  the  mt icons  membrarif. 

Case  lll.—Superfidal  nreihritii  of  four  monthit^  standing.  Locai  treittmcrtt  for  tirn 
months .     Recovery, 

v.,  sea  cApt&in«  aged  thirty,  healthy  man.  Four  years  ago  contracteil  first  gonorrhea, 
wliich  lasted  four  nionthfi.  C_>ne  yenr  later»  sertjnd  gonorrliea,  wliirh  histed  .six  tiioiitli^. 
In  the  siiinratT  of  lH(Jf»,  afler  eoityri  with  condoni»  n  discharge  set  in  which  stopfK'd  in  u 
month  lifter  liie  usual  treatment. 

i/rt^t  1S70:  Aeiite  i;onorrheul  atliick,  treated  by  one  injection  of  nitrate  of  silver 
(1  :  50),  I^ter,  a  solution  of  Hiilpliate  of  seine,  eubebij.  alum,  etc.  The  gWt  remaintnl. 
and  for  this  he  came  under  treatment  the  ft>lh»wing  September.  Through  the  endoseope 
was  seen,  in  the  posterior  part  of  the  urethra,  a  patch  of  refjness  5  cm.  long»  bul  no  notice- 
able swelling  in  the  mucous  memhrane.  The  latter  was»  however,  covered  with  n  small 
amount  of  whitish,  mucous  matter,  containing  numerous  pus-cells,  but  only  few  epithelial 
cells.  The  sulphate  of  eop|>er  was  apphe<]  three  limes  a  week,  and  in  two  weeks  the  dis- 
charge stopped. 

He  went  on  a  voyage  fi>r  one  week,  and  the  discharge  rtMumed.  After  this  he  was 
treated  everj'^  second  day  for  two  weeks.  Tnratment  was  now  purposely  suspendinl,  la 
test  the  nn  urrence  of  the  discharge,  and  it  was  not  until  the  fifth  day  that  he  could  gather 
a  sufficient  ipiantity  on  an  object-glass  for  an  examimition.  This  demonstralt*^J  verj'  few 
pus-cells,  but  many  epithelial  cells  in  different  stages  of  development,  from  a  nucleus 
surrounde<l  only  by  a  rim  of  protoplasm  to  a  fully  devekiped  squamous  epithelial  cell. 
Cons<*quently  the  treatment  was  continued  two  or  thr«*e  timen  a  wtx'k  until  the  end  of  No- 
N'ember,  when  a  sjimple  uf  tlie  mucus  from  the  <leeper  part  of  the  canal  was  taken  on  a 
ghiss  rtwl  or  pipet,  imtl,  unrlcr  the  micrt>seope,  showe<i  no  pus-cells,  but  only  epithelial 
cells  in  various  stages  of  de\elopment. 

In  llie  middle  of  I>eet^mtrt»r  the  niucems  membrane  was  still  riMldened,  but  the  mucus 
contauaed  full-grown  epithelial  cells;    the  treatment  was  stopped,  and  no  gleet  remained, 

C.i»K  IV. — Superfickil  ureihritijf,  with  amtf  exacrrbatiott  of  four  monfhn'  mtanding, 
Loral  treat  me  fit  for  tuyi  mouthx.     RecovtTi/. 

A..  Bgctl  twenty-two,  carpenter.  When  eighteen  years  old  tT»ntracted  gonorrhea; 
three  years  later,  his  second  gonorrheji,  which,  after  two  months,  left  a  gleet,  which.  sc»venil 
months  later  was  complicated  by  an  epidiflymitis  and  rheumatic  pains  in  both  femora* 
The  gleet  continued  one  year  later  in  spite  of  all  tn^atment.  May,  187!^,  commenced 
treatment,  Bougie  No.  Ifl  passer!  easily.  Posterior  half  of  the  urethra  was  found  to  be 
diflfuscly  rerhlened  and  dulL  Sulphate  of  cop|icr  was  appylietl  twice  a  week.  The  dis- 
charge stopjM-d  after  three  weeks.  In  live  weeks  the  redness  visibly  diminished  and  the 
rheumatic  pains  stoppeib     After  two  months  the  patient  was  discharged  cured, 

The  treHlmeiil  of  superficial  urtdhritis  continues  usually  two  months. 
and  consists  in  tlie  local  a|iplic'ution  of  sulphate  of  copper  alone,  or  ac- 
companied by  injections  of  siil]>hate  of  zinc.  The  diet  is  only  restricted 
against  too  nuicli  iK^er  or  I  it]  u  or. 

Fiirstenlieiin  describes  a  superficial  urethritis  with  one  or  several 
reddened  patches,  with  henlthy  membrane  between  them.  He  found 
tills  after  excessive  ii.se  of  tobacco,  excessive  venery»  and  inapjiropriate 
injections,  and  they  disappeared  only  when  the  cause  wjls  withdrawn. 

2,  The  ParffH'ht/matoiLH  or  Flyperpfaj^tir  Local  Vrethriiis. — This  is,  in 
most  cases,  a  conseqtience  of  an  acute,  virulent  gonorrhea,  but  may*  set 

*  TamowalQ^ 
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in  without  an  acute  initial  sta^e,  and  thus,  from  the  first,  appear  as  a 
gleet-  Inflammation  from  the  first  is  more  limited  than  in  the  pre- 
ceding variety »  and  we  most  frequently  find  it  in  the  hulhonieni- 
branous  portion,  to  the  extent  of  1,  '2,  and  rarely  'o  em.  in  !rO|(lli.  T!ie 
nuieoiis  membrane  is  deeply  reddened,  velvety*  swollen,  and  rather 
sharply  defined  from  the  surroun<ling  parts.  Tlie  diseased  part  is 
tender  and  swollen,  and  consequently  the  canal  is  a  little  retracted. 
The  swelling  is  caused  there}>y,  and  is  not  limited  to  the  mucous  mem- 
brane, but  reaches  the  submucous  tissue,  which  here  is  a  kind  of  cavern- 
ous tissue,  with  only  smaller  cavities  than  are  foyn<l  in  the  corpora 
cavernosa  or  the  corpus  spongiosum. 

We  usually  succeed,  in  the  course  of  one  or  two  weeks,  liy  means  of 
liongies  Xos,  10  to  18,  in  rlilating  the  constricted  part  so  that  the  endo- 
scopic tube  will  pass  through.  I'nder  the  local  treatment  the  redness 
and  swelling  will  disappear,  so  that  after  a  time  the  tube  will  pass  without 
resistance, 

As  to  the  frequency  and  the  portion  of  the  urethral  canal  affected  by 
this  form,  Furstenheinrs  and  my  own  experience  differ  from  Desor- 
meaux's.  Desornieaux  saw  this  \'ariet3'  much  more  rarely  than  the 
granular,  and  he  is  of  the  opinion  that  both  of  these  ^^arieties  exist  only 
in  one  portion  of  the  urethra  at  one  time,  and  this  always  in  the  posterior 
part,  FUrstenheim  and  myself  consider  this  variety  as  more  common 
than  the  granular,  and  we  have  often  found  it  in  two  different  parts  of 
the  urethra  at  the  same  time.  I  have  seen  several  times,  lK\sides  the 
membranons  portion,  a  part  of  the  urethra  just  behind  the  fossa  navic- 
ularis  anterior  affected  simultaneously. 

This  variety  may  lead  to  stricture,  and  it  is  a  well-knowii  fact  that 
strictures  are  found  most  frequently  in  the  piKsterior  portion,  but  may 
also  api;»ear  in  the  anterior  portion  of  the  urethra.  The  treatment  is 
here  the  same  as  in  the  foregoing  variety,  but  requires  a  longer  time. 

CiSB  V. — Pnranvhifmaioits  urHhriiU  of  Uircf  monthjf'  standing.  Locni  trratmcHi  Jttr 
tkfte  montkH.     Rccortry. 

N.,  agL'd  twenty- tlirfc,  t>ffitvr  in  tlie  jirniy,  piiit\  but  strongly  built,  came  under  treat- 
ment N'ovf  ml>er  5,  187  L  lu  tlic  wiiiiiT  of  IHIH>  hiid  an  atnite  gonorrhea  which  la.s|ed  fnur 
riionttis.  Aug^ust,  1871,  hud  another  gonoiTh<?a,  which,  after  seven  weeks*  treatment, 
left  a  gleet — blennorrhea— that  has  continued  ever  since.  Now,  bougie  No.  8  showed  n 
stricture  and  a  tender  place  in  the  niembninous  portion.  After  ten  days  of  bougie  trettt- 
menl  No.  IS  pasM^d  readily.  The  endoseo[K'  showed  thai  the  mucous  membrane  in  tlie 
bull>omcmbninouM  jwtrt  waif  sw^ollen,  red,  liud  velvety.  Thi?*  part  was  loi-iched  with  stil- 
phate  of  cnppt^T  twice  weekly*  A  monlli  Inter  had  an  epididymitis  which  hinted  fourteen 
i\ay»,  during  which  lime  local  treatment  was  .su*p*"nded.  After  three  loonthii'  treatment 
the  di.scharge  ceas<*d,  the  mueou>i  niemhrane  became  sm^Mjth,  Icas  H/nsilive,  and  paler, 
and  n  specimen  of  the  miieus  remover!  from  the  spot  contained  only  epithelial  cells,  A 
year  later  there  was  no  relap.^.  Anotlier  ca,se  of  this  variety  will  be  reported  under  the 
bead  of  Gonorrheal  Rheumatism.* 

This  parenehymatous  urethritis  is  more  persistent  than  the  previous 
variety,  and  the  treatment  lasts  from  three  to  six  months. 


*  See  also  Dr.  Hinde'a  case. 
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According  to  Filrstenheim,  stricture  follows  this  variety  as  frequently 

as  Desarmeaux's  granular  urethritis. 

Case  XL* — Parenchimatous  urethritift. 

J.  C.  tigcd  oiiiet<x*n,  variously  eitiployeti  healthy  mitle.  had  first  gonorrh**a  thre^ 
years  ago,  for  wliieli  he  comnienot'ti  treatraent,  but  discontmued  the  .same,  and  the  dis- 
charge lasleti  tea  to  eleven  months.  During  the  gonorrhea  he  had  a  huho,  which  suppa- 
rate*!  and  discharged,  and  si\  weeks  later  the  wound  elosetl.  Soon  after  the  bubo  dis- 
appeared the  distharge  ceased  spontaneouHly.  One  year  and  a  half  ago  contracted  se«>nd 
gonorrhea »  for  which  he  used  injections,  and  was  cured  tJix  weeks  Uiter, 

During  the  second  week  of  November,  1879,  he  suffered  from  his  third  gonorrhea; 
cominenced  treatment  after  two  weeks*  using  the  same  injection  as  cured  previous  attack, 
and  began  to  improve,  hut  after  using  one  bottle  he  lost  the  prescription  and  change* J  t*» 
another,  which  failed  to  cure.  He  now  used  other  injections  and  took  internal  treatment 
for  two  months,  with  like  results.  The  discharge  continued,  and  about  March  1.  1H80,  be 
prciwnted  himself  for  treatment.  At  this  date  lie  suffered  from  a  thin,  gleety  discharge, 
with  conslrictions  of  the  urethra  at  two  places,  Stet^l  sounds  wen*  employed  weekly, 
which  produced  pain  on  their  passagt\  Injections  of  Jluidextracl  of  hydmstis  canaderLsis 
(1  :  8)  were  used  three  times  daily,  lie  continued  under  the  al>ove  for  six  weeks  with  no 
apparent  lienefit,  but  at  this  period  suffered  from  epididymitis  and  swelled  te-sticle.  These 
complicaticms  now  received  attention,  with  complete  susr>ension  of  foregoing  treatment 
for  the  glwt.     The  swelling  of  the  testicle  passed  off  in  about  two  weeks. 

On  May  Isl  rin  examination  MasS  made  of  the  urethra  per  endoscope,  and  a  general 
injection  of  the  canal  in  its  entire  length  was  noticed.  At  two  points,  viz.,  the  bulbo- 
membranous  junction  and  at  a  place  situated  at  a  hunt  one  inch  from  the  meatus  urtnarius, 
then?  were  slight  contraction,  thickening  of  the  nuicous  membrane^  marked  re<Ine.*^s,  and 
a  dull,  velvety  af>|>earan<^.  The  posterior  diseased  patch  commenced  at  a  distance  of  six 
inches  from  the  meatus  urinarius  and  extended  forwanl  one  and  a  half  iJiches;  the  other 
iiiseased  portion  was  found  one  inch  and  three-fourths  from  the  meatus,  and  reached 
forward  three-fourths  of  an  inch.  There  was  an  abundant  mucopurulent  discharge 
throughout  tlie  urethra,  which,  under  the  microscope  showed  numerous  pus-c^ells.  Thb 
discharge  was  most  marked  at  the  above  two  patches.  He  comphiined  of  piiin  on  pasatng 
the  instrimient,  and  the  latter  dete<'ted  two  constricted  portions  situated  at  the  above- 
descrihw'd  patclics.  An  application  through  the  tulw?,  after  swabbing  the  urethra  with  dry 
cotton,  of  the  solid  sulpliate  of  copper  was  now  made  to  the  diseased  portion,  and  an  in- 
jection of  hydrastis  canadensis  was  ortlered  to  be  used  three  times  daily,  and  he  was  asked 
to  return  for  h>eal  treatment  every  third  day.     Beer,  coffee,  and  coitus  were  interdicted. 

During  May  he  made  an  irrt»gular  attendance  of  six  times,  and  at  the  end  of  this 
period  the  discharge  hud  markedly  lessened.  During  the  first  two  weeks  of  June  he 
appeared  three  times,  when  the  discharge  ceased,  after  which  he  faile+l  to  come,  but  ct>n- 
tinutnl  to  use  the  injection  for  two  wet*ks,  w hen  the  discharge  retunied  ami  he  once  more 
appeared. 

Juiff  Ut:  After  two  or  three  applications  the  discharge  again  ceased,  and  after  a 
week*s  slopjiage  without  hx*al  treatnieul  it  again  recurrc<L  This  recurrt^nce,  however. 
CO&sistef]  iu  SI  mor«"  copiou?^  ami  more  purulent  discharge  than  was  present  at  the  eommence- 
meut  of  treatment.  The  patient,  upon  being  closely  questioned,  staled  that  a  day  or  two 
before  he  had  been  sexually  excited  but  had  avoided  coitus, 

AugiiM  Ut:  The  discharge  has  rapidly  subsided,  so  that  there  is  now  no  staining  of 
the  shirt,  but  still  noticeable  is  the  ghiing  together  of  the  meatus  each  morning. 

The  injection  was  now  changed  to  one  of  Huldextract  of  hydrastis  canadensis  and  di- 
hlte  liquor  pi  U  lit  hi  subacetatis. 

•  Dr.  Hinders  case. 
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The  visual  etsdoscopic  examiiiAtiont  Aii|fust  IsL  rt- vealed  the  innermost  pMitch  much  less 
injtH-ted,  less  velvety,  aad  less  swollen.  The  anterior  paUh,  greutly  lessened,  is  the  paler 
of  the  two,  b'uU  sinKfularly  enough,  is  covered  with  a  ^*ater  quantity  of  discharge^  He 
experiences  slight  piiiii  when  the  tube  is  passed  over  the  second  patch  only. 

August  10th:  No  dijieharge  at  meatus  visible,  but  the  piitient  sliites  that  the  latter  is 
glued  t*>irelher  each  morning.  Up  to  this  date  no  regularity  of  application  hflii  been 
carried  out»  but  about  six  times*  a  month  haj*  been  the  attendance.  At  tliis  date  was  as- 
ct-rtained  the  fiu t  that  the  patient  has  been  in  the  habit  of  evacuating  the  tvntenti  of  his 
I  bladder  immediately  after  eaeh  trt^atment.  He  wa^  now  asked  to  urinate  before  appearing 
for  treatment,  and  to  eonie  at  shorter  intervals  and  raon?  regidarly.  For  three  <*r  four 
time*  he  appean'd  at  intervals  of  two  days  and  eonlinued  his  injections  regularly.  At 
this  time  he  made  more  niarke*!  improvement  tlian  at  any  previous  period  of  his  treat- 
meat*  He  said  he  felt  much  better;  the  gluing  of  the  meatus  passed  away;  the  endoscopic 
tube  passed  more  easily  and  ceased  to  cause  |>ain,  and  the  application  of  the  caustic  t>e- 
came  leas  and  less  noticeable  to  the  sensations  of  the  patient. 

Under  date  of  Septeniljer  ISth  my  notes  show  that  the  discharge  has  been  stopped  for 
three  weeks.  Endo^'opic  examination  disclased  no  constriction  of  the  canal  nor  pain  ou 
psssing  the  tulje;  the  patches  have  disappeared,  and  the  mucous  membmne  is  i>ale  and 
reflecting,  A  very  scanty  dischargt*  is  with  difficulty  removed  from  the  mucous  mem- 
brane by  means  of  a  proW,  and  the  same,  on  examination  under  the  microscope,  is  found 
to  contain  no  pus-celU,  but  only  epithelial  cells  in  various  Btages  of  development  from  a 
nucleus  to  a  fully  formed  cell. 

Sfptemher  lUih:  Still  no  discharge;  treatment  continued;  no  pusHrells  on  microscopic 
examination  of  mucus  covering  membrane;  confesses  to  coition  twice  since  last  date, 

October  'ttk:  No  discharge  and  patient  feels  '*  first  class.'* 

In  closing  I  may  mention  that  there  is  but  slight  pain  produced  on 
the  ap]>lication  of  the  canstie,  and  this  lasls  but  a  few  minutes. 

I  have  found  it  necessary,  after  iiiarking  out  the  diseased  portions  at 
the  first  sitting,  to  make  a  visual  examination  ol  the  urethra  once  in  two 
weeks  only.  In  the  early  part  of  the  treatment,  on  the  morning  after 
eaeh  application,  the  discharge  was  increased,  but  on  each  succeeding 
day  it  steadily  lessened  up  to  the  following  apphcation, 

R.  H.  Bart  left  and  myself  have  several  cases  of  gleet  progressing 
favorably  under  the  above  treatment*  which  will  be  reported  at  a 
&ul>seqLient  date. 

S.  Granular  Uretkritiit, — ^^Fhis  variety  has  the  same  situation  as  the 
preceding,  from  w^hich  it  does  not  differ  essentially  either  in  its  course  or 
its  sequelae. 

When  the  ophthalmologists,  in  an  organ  so  easily  examined  as  the 
eye,  can  see  and  examine  the  granuhitions  and  inflammations  with  such 
differences  its  we  find  they  tlo  in  the  literature  of  recent  years,  it  is  little 
to  l>e  wondered  at  that  the  granular  urethritis  has  not  been  more  dis- 
tinctly and  clearly  descrilicd.  This  deficiency  in  our  knowledge  of  the 
true  anatomic  character  of  the  disease  is  of  a  more  scientific  than  prac- 
tical value,  on  act*ount  of  the  diagnosis  being  ejisy  and  the  treatment  of 
the  different  varieties  identical. 

We  find,  in  the  posterior  jntrt  of  the  urethra,  the  bulbomeinbranous 
part*  or,  anteriorly,  immediately  behind  tlie  fossa  navicularis  anterior, 
a  portion,  of  from  I  to  3  cm.  in  length,  where  the  bougie  is  impeded,  and 
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where  it  urodiices  some  pain,  mid  where  the  endoscope  shows  us  one  of 

the  following  varieties  of  jjrami  hit  ions: 

(a)  Small ^  Dark-red  (JranttlaiiojLs. — Upon  tlic  injected,  swollen » 
velvety  mucous  membrane  we  see  numerous  very  small,  point -like.  pn>- 
trudin|^%  dark-red  jirojertions.  Usmdly  they  do  not  bleed  when  the 
tulie  is  inserted  or  when  tliey  are  touched  with  sulphate  of  copper. 

(b)  Larfji\  Ron  fid,  Rni  Graniilafion.^'-The  diseiised  Nurface  ItKjks  hke 
the  granulating  surface  of  a  wound,  willi  lighter  or  darker  red,  round  and 
soft  gramilations*  from  the  size  of  a  pin's  head  lo  a  millet-seed.  They 
bleed  rcndily,  even  on  the  slightest  touch.  They  arc  situated  either 
close  to  each  other  or  more  widely  spread  over  t!ie  grannhiting  surface. 
Dcsornieaux  describes  the  color  either  a.s  a  hghtish  or  a  darker  red. 

Most  likely  there  is  only  a  slight  diHerence  in  degree  between  the 
hyperplastic  urethritis  and  tlie  two  last-named  varieties  of  granulations, 
l>ecause  these  varieties  can  be  seen  to  be  present  in  one  and  the  same 
urethra. 

(e)  Smail  Gray  or  YeUowlsh-gray  Gramifaiwriif. — The^se  liave  the 
same  appearance  as  the  acute  granulations  in  the  conjimctiva  palpe- 
brarum, hut  are  rarely  met  with  in  the  urethra.  Desormeaux  and  Tar- 
now  sky  regaril  them  as  the  least  frctjucnt  variety.  It  is  at  present 
undecided  whether  they  are  a  separate  variety,  or  merely  a  stage  of 
development  between  the  hyperpla^stic  and  the  other  granular  varieties. 

The  granular  urethritis,  whether  it  shows  itself  in  one  or  the  other  of 
the  above-named  varieties,  is  similar  to  one  and  the  same  disease  of  the 
conjunctiva,  in  so  far  that  in  the  course  of  nuniths  or  years  it  destroy.s 
the  mucous  meml>raue,  which  is  transformed  into  cicatricial  tissue,  and 
results  in  stricture,  the  tirnvness  and  narrowness  of  which  are  greater  in 
the  same  proportion  as  the  inflainnuitiou  has  i>assed  tx\vond  the  mucous 
membrane  and  involvctl  the  surrounding  cavernous  tissue.  This  termi- 
nation of  the  granular  urethritis  Tarnowsky  ha-s  been  able  to  follow 
directly  in  the  external  orifice  of  the  urethra  in  pn>stitutes,  of  whom  he 
has  had  charge  for  jTars  in  his  hospital.  He  noticed  that  in  the  course 
of  a  year  or  more  the  granulations  became  palen  the  wall  of  the  urethra 
hard  or  cicatricial,  and  the  orihce  retracted. 

On  the  other  hand,  Desormeaux  has  seen  granular  urethritis  exist 
for  ten,  and  in  one  case  for  forty,  years  without  resulting  in  stricture, 
and  similarly  have  we  seen  ocular  granulations  exist  for  many  years 
without  causing  entropion. 

But  wluit  termination  a  case  of  granular  urethritis  will  take — how^ 
soon  a  stricture  w-ill  be  formed — we  cannot  decide  as  yet,  and  for  this 
rciison  altme  it  is  important,  even  if  the  disease  does  not  involve  other 
dangers  for  the  patieni,  as  acute  exaccrhations.  epididymitis,  gonorrheal 
rheinnatism,  infection  of  hcaltliy  women  by  coitus,  etc.,  to  try  to  cure 
the  disease  by  every  means  in  our  power.  It  is  then  a  local  treatment 
in  these  cases  that  is  indispensable  and  our  mainstay,  though  it  needs  to 
l>c  supi>lemcnled  by  the  connnoner  methods,  diet,  etc. 

The  necessity  4»f  hical  Ireatinent  was  recognized  before  the  invention 
of  the  endoscope,  and  Lallemand's  porte-caustique  drew  forth  a  marked 
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show  of  attention.     As  there  is  almost  always  some  constriction,  the 

endoscope  cannot  he  used  until  dihitation  per  l*ou^e  cvcrj''  one  or  two 
(lays  for  a  period  of  one  to  two  weeks  will  permit  the  tobe  to  be 
passed- 

If  the  granulating  snrfatx*  is  too  resistant,  Cniise  introduces  the  tube 
as  far  as  the  seat  of  stricture,  and  then  cauterizes  until  the  swelling  has 
suf>sided  by  degrees*  commencing  at  the  most  external  or  anterior  point. 
By  this  method  longer  time  is  needed  for  the  complete  application  to 
the  diseased  surface  than  by  bougie  dilatation  from  the  very  ctimmenc- 
ment.  Sometimes  the  meatus  urinarius  is  normally  narrow,  in  wliich 
case  Ftirstenheim  dilates  with  the  knife.  As  soon  as  we  make  applica- 
tion to  the  entire  disea.sed  surfac*e  per  endoscope  we  commence  the  use  of 
local  astringents.  Desormeaux  brushes  every  secon<i  or  fourth  day  with 
a  solution  of  nitrate  of  silver,  1 :  1  or  1  :  3,  He  holds  that  nitrate  of 
silver  in  substance  acts  ttx>  strongly,  except  on  fungous,  easily  bleeding, 
and  old  granulations.  He  gives  a  warm  bath  after  each  app  heat  ion,  and 
between  applications  the  patient  uses  weak  injections  of  sulphate  of 
/auc.  As  far  as  the  diet  is  concerned,  he  prohibits  only  the  use  of  beer 
and  coffet\  Tarnowsky  uses  a  weaker  solution  of  nitrate  *>f  silver,  1  :  I-J, 
ever>"  two  days,  but  besides  this  he  cauterizes  with  sulphate  of  copper  or 
nitrate  of  silver  in  substance.  Cruise  brushes  with  nitrate  of  silver  every 
four  or  five  days,  sometimes  interrupted  hx  the  apj>Iication  of  the  solid 
nitrate  of  silver.  For  the  use  of  the  latter  he  takes  an  applicator  or 
stilet,  the  outer  end  of  which  he  coats  with  fused  nitrate  of  silver.  FUr- 
stenheim  brushes  T*ith  a  weaker  solution  of  nitrate  of  silver,  but  uses 
the  sound  more  frequently,  viz.,  every  day,  and  allows  the  patient  him- 
self to  use  injections  of  cold  water  and  take  cold  sitz-baths.  I  have 
pnerally  applied  tlie  solid  suljjhate  of  copper  every  two  or  three  days. 
The  pain  with  this  application  is  very  slight,  and  not  to  compare  with 
the  same  application  to  the  conjunctiva.  On  one  occasion  I  lost  a  piece 
of  sulphate  of  copper  in  tlie  urethra^  and  it  was  evacuated  some  minutes 
later  on  urinating  without  having  caused  any  noticeable  irritation. 

Less  frefpjently  I  have  used  diluted  nitrate  of  silver,  viz.,  the  mixture 
of  pure  crystals  and  the  chlorid  of  silver,  which  makes  a  good,  firm, 
infriable  mass.  It  acts  much  more  strongly  than  the  sulphate  of  copper, 
and  causes,  especially  in  the  more  superficial  forms  of  the  inflammation, 
symptoms  of  irritation  with  augmented  discharge,  l*ut  on  the  soft,  easily 
bleeding  granulations  it  is  quicker  and  IwHter  than  the  copper.*  Gener- 
ally, we  have  our  patients  use  weak  injections  of  sulphate  of  zinc.  ^Iny 
particular  diet  cnnnot  be  enforced,  because  the  treatment  extends  over 
too  long  a  peritKl.  I  usually  permit  a  little  coffee  and  claret,  but  no 
whisky  or  beer;  liesides,  they  need  good  nourishing  food,  and  iron  if 
anemic,  and  only  very  rarely,  when  there  is  an  acute  exacerbation  of 
the  urethritis,  a  little  copaiba  is  jjermissible.  Cold  l^aths  in  summer 
and  sitz-lmths  will  t>e  found  accessory. 

The  duration  of  the  disetise  under  tliis  treatment  is  variable.  I>esor- 
meaux  claims  to  cure  all  these  cases  during  a  treatment  of  two  to  three 
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years.  The  remaining  authors  claim  to  cure  some  what  more  quickly* 
and  according?  to  their  and  my  own  experience  a  cure  may  l^e  effected  in 
from  two  to  six  months.  A  treatment  extending  over  so  long  a  i>enod 
and  requiring  sty  freqoent  applications  would  be  a  source  of  great  labor 
to  the  practising  physician  if  it  were  necessary  upon  each  apjplicat ion  to 
explore  and  visually  examine  the  diseased  portion  of  the  urethra;  but 
this  is  now  unnecessary,  as  an  improvement  on  my  instrument  has  l>een 
recently  invented  hy  Dr,  Alfred  Hinde;*  of  Chicago,  which  consists  of  a 
graduation  of  the  tube  in  inches  or  centimeters,  c(mimencing  from  the 
inner  end  and  situalcd  on  the  external  surface  of  the  instrinnent.  By 
this  improveuient,  at  the  first  sitting,  after  a  careful  inspection,  the 
diseased  portion  can  l>e  mapped  out  in  inches  or  centimeters  from  the 
meatus,  thus  rendering  a  visual  examination  necessary  once  in  two  weeks 
only.  Conscfjucntly,  for  the  daily  apf>Iication.  we  have  only  to  introduce 
the  tul>e  to  the  inner  extremity  of  the  diseased  portion,  withdraw  I  he 
phig,  introduce  the  applicator  just  Ix^yond  the  tube,  slowly  witlnlrav^^ 
both  simultaneously  until  we  reach  the  outer  extremity  of  the  diseased 
portion.  We  now  withdraw  the  applicator  witliin  the  tut)e,  and  thus 
protei't  the  normal  nmcous  membrane  from  tlic  caustic,  and  remove  both 
at  leisure.  It  is  unnecessary  to  state  that  ujiou  the  withdrawal  the  walls 
of  the  urethra  fall  together  as  the  instrument  retreats^  and  in  so  doing 
grasp  the  solid  caustic  that  extends  beyond  the  tube,  and  thus  re<:'cive 
a  thorough  application. 

Concerning  the  question  of  permitting  coitus  during  treatment, 
Tarnowsky  differs  from  authors  generally  in  permitting  moderate  and 
regular  cohabitation,  but  not  promiscuously.  Ordinary  sexual  excite- 
ment tends  to  prolong  or  continue  the  inflammatory  condition  of  the 
urethra  upon  which  the  gleet  depends,  even  if  the  exacerbation  of  the 
latter  Ije  not  produced,  which  latter  is  a  frequent  result  in  our  experience. 
Another  important  reason  for  prohibiting  sexual  intercourse  is  the  danger 
to  which  the  second  person  is  exposed  of  catching  either  an  acute  gonor- 
rhea or  a  gleet  from  the  commencement*  dependent  upon  the  granular 
inflammation  of  the  os  uteri. 

Wc  consider  it  tlie  duty  of  e%ery  physician  to  warn  his  patient 
against  every  act  that  is  likely  to  prolong  the  di^a-se  or  interfere  with 
the  progress  of  treatment,  especially  mentioning  coitus.  Even  sexual 
excitement  without  coitus,  noticed  in  Dr.  Hinders  case  as  being  sufficient 
to  excite  an  exac*erbation  which  might  nullify  several  weeks  of  previous 
treatment,  should  Ik^  strictly  forl>idden.  That  a  perfect  recover>^  has 
taken  place  and  we  may  safely  stop  the  treatment  is  shown,  not  by  the 
apparent  cessation  of  the  discharge,  l>ecause  this  frecjuently  fails  to 
reach  the  meatus  when  in  small  €|uantity,  even  while  granulations 
exist,  yet  on  internal  examination  there  is  a  slight  whitish  covering  over 
the  diseased  portion  of  the  mucous  membrane.  But  perfect  recovery  is 
warranted : 

*  Dr.  Hinde'a  iinitriimeiiL  was  aiade  by  Mr.  R.  M.  Johnson,  inaQufaeturiQi;  jeweler, 
ti2D  W.  Maclisf)n  StreH*  corner  nf  PeoHa  Street.  Chicago,  and  vosU  together  with  theappli- 
eatar  and  forceps,  $0.l»0. 
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(a)  When  the  swelling  has  entirely  disappeared;  when  on  introduc- 
ing the  tube  no  resistance  in  the  diseased  portion  is  notieeahle. 

(6)  When  the  mucous  niembrune  now  is  smooth  and  reflecting  and 
has  lost  it*i  prexdous  velvety  appearance, 

(c)  Wlien  the  mucoiLs  matter  from  the  formerly  diseased  part  after 
the  remo%^al  upon  a  probe,  etc.,  is  shown  under  the  microscope  to  con- 
tain no  pus-cells,  but  only  partially  or  fully  developed  epithelial  cells, 
which  are  readily  recognized  by  their  large,  sharply  defined,  oval  nuclei, 
A  slight  redness  may  still  continue  for  some  time,  and  Desormeaux 
advises  the  continuance  of  urethral  injections  for  some  time. 

4.  The  Herpetic  IJrethniu. — The  her]>etic  phlyctenular  urethritis  is  a 
benignant  and  superficial  form  of  inflamnuition,  is  rarely-  seen,  but  when 
found,  is  most  frequently  met  with  in  pale,  scrofulous  adolescents. 
Slightly  irritable  symptoms  are  alone  complained  of,  and  through  the 
endoscope  we  notice  small  red  and  flattened  spots,  irregularly  spread 
through  the  canal,  or  yellowish,  round  erosions  with  a  reddened  areola. 
Simultaneously  we  frequently  find  jjatieuts  suffering  from  herpes  pne- 
putialis.  No  constriction  or  tenderness  is  fjerceived  on  the  introduction 
of  bougie  or  tube.  The  disease  is  cured  either  by  dieting,  with  mild 
injections,  or  after  a  few  mild*  local  applications. 

5,  Ootid tfhmata. — These  are  rarely  seen,  and  extend  only  to  a  few 
lines  within  the  external  orifice,  and  very  rarely  are  they  found  in  the 
deeper  fjortions  of  the  urethra. 

6,  Poly  pi. — Polypi  are  also  very  rarely  met  with.  They  may  l>e 
single  or  multiple,  Tarnowsky  has  two  diagrams  of  multifile  polypi 
in  the  prostatic  portion. 

7.  Primary  Sffphilitic  Ulcers. — These  will  almost  always  be  found 
within  the  fossa  navicularis  anterior,  and  will  never  present  any  diffi- 
culties of  diagnosis, 

S,  Secondary  Syphilitic  Symptx^ms. — These  are  very  rarely  met  with 
in  the  urethra.  Tarnowsky  found,  during  a  postmortem  examination 
on  a  child  aged  three  years,  scattered  mucous  patches  in  the  urethra  and 
bladder. 

Divisions  5,  6,  7,  and  8  we  shall  not  discuss,  as  they  are  foreign  to 
our  subject. 

Before  entering  upon  the  sul>ject  of  gonorrheal  rheumatism,  we  may 
state,  respecting  emiosc**py,  that  we  do  not  wish  it  to  l>c  understood  that 
we  desire  to  do  away  with  the  usual  methods  of  treatment  in  simple  cases 
of  gonorrhea,  but  desire  to  recommend  the  hwal  treatment  in  those  cases 
that  fail  of  cure  l>y  the  ordinary  methods,  and  in  so  doing  we  merely 
indorse  the  opinions  of  the  most  experienced  endoscopists* 


III,      GoNORRnEAL   RHEUMATISM 

Ever  since  Monteggia,  at  the  close  of  the  last  centur>%  pointed  out 

the  connection  between  gonorrhea  ami  rheumatismi  and  |iroved  gonor- 
rheal rheumatism  to  be  a  distinct  form  of  rheumatic  disease,  there  has 
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been  a  dispute  as  to  whether  there  is  any  relationship  between  the  two 
diseases. 

Those  who  oppose  the  idea  of  rehitionsliip  between  the  two  dlsea.ses 
have  always  been  in  a  minority,  and  even  if  we  find  such  names  as  Thiry 
and  Tarnowsky  among  them,  we  must  admit  that  the  said  rekitionship 
is  now  generally  established. 

Fortunately,  it  is  a  rare  complieation  of  gonorrhea,  and  it  is  this  iu- 
Irequency  that  proves  the  foundation  of  the  main  argimient  against  it. 
The  opposition  claim  that  the  ^  to  4  per  cent,  of  rheumatism  found  as  a 
complication  of  gonorrhea  is  no  greater  than  the  percentage  of  rheumatic 
cases  found  in  adult  males  in  general.  Yet  when  we,  by  close  observa- 
tion, examine  the  development  and  course  of  the  disease,  we  find  a 
marked  connection  l>etweeri  the  two.  Thus  we  always  find  in  persons 
suffering  from  gonc»rrheal  rheumatism  that  the  occasional  causes, 
whether  the  disease  is  present  for  tlie  first  time  or  as  a  recurrent  attack, 
are  always  either  an  acute  gonorrhea  or  iUi  exacerhation  of  gleet,  and, 
on  the  other  hand,  the  atmospheric  and  telluric  conditions,  that  play  so 
conspicuous  a  role  in  the  ordinary  rheumatism,  are  hardly  ever  mentioned 
by  these  patients. 

This  rheumatism,  like  the  other  variety,  has  its  acute  and  chronic 
form,  and  it  complicates  or  accompanies  both  the  acute  and  chronic 
gonorrhea,  but  it  is  found  most  frequently  associated  with  the  latter. 

The  situation  of  the  cfrronic  urethritis  is  so  far  im|>ortant  that  it 
seems  to  be  a  necessary  condition  for  the  development  of  the  rheomatism 
that  the  posterior,  the  bulhomeuibranous,  part  of  the  urethra  should  be 
affecte<i.  Believing  this,  Rieord*  and  R.  Berghf  claim  to  have  pre- 
vented, by  means  of  abortive  injections,  attacks  of  the  disease  in  pa- 
tients liable  to  gonorrheal  rheumatism  at  each  new  invasion  of  gonorrhea. 
These  authors  claim  that  they  prevent  the  rheumatism  by  limiting  the 
urctliritis  to  the  anterior  portion  of  the  canah 

Exj)crience  has  shown  that  catheterization  of  the  sound  urethra  has 
caused  rheumatic  inflamnuition  of  the  joints,  and  wc  can  hardly  imagine 
that  other  portions  of  the  urethra  can  be  damaged  by  the  use  of  the 
catheter.  Further,  tlie  gonorrhea  always  [>recedes  the  rheumatism, 
the  shortest  time  being  eight  to  ten  days,  and  often  months  will  elapse 
before  the  onset,  at  which  time  tlie  inflanunation  will  have  reached  the 
posterior  part  of  the  can  ah  Again,  the  rheumatism  most  frequently 
accompanies  the  gleet  (>relchior  Robert),  the  seat  of  which  is  always  the 
posterior  part  of  the  urethra, 

BrandesJ  found,  in  65  crises  of  gonorrheal  rheumatism,  gleet  in  51, 
an  acyle  gonorrhea  in  7,  anti  in  7  cases  it  was  impossible  to  ascertain 
whether  the  rheumatism  had  originated  in  an  acute  or  a  chronic  gonor- 
rhea* In  ^  out  of  the  51  he  found  stricture,  and  in  5  cases,  on  digital 
pressure  over  the  bulbous  portion  of  the  urethra,  he  detected  a  tender 
spot. 

•  Melelu^ir,  Robert:   Ncjiiveau  traitc  ties  iniil».(Ur.s  v**m'rienrie.'jj  Paris,  18GI,  p, '246, 

t  Bidnig  til  Kundskab  om  (lonorrc  lios  Mundfolk,  Kcx?l>pnlia\Ti,  18fM),  p.  110, 

I  l)c  rht'UiiTutiamo  gonorrhotco,  in  tiiiivcrsum,  ct  <k  forma  ejus  acuUi,  Hauniae,  1848. 
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So  far  as  the  iniportanee  of  the  loeal  chronic  urethritis  in  the  causa- 
tion of  rlieiimatism  is  concerned,  Brandes  has  already  pointed  out  that 
the  local  tenderness  which  is  most  frequently  found  a  inches  behind  the 
meatus  nrinarios — c^onseqnently  our  |>arenchymatoiis  and  granular 
urethritis  in  the  bulbomembranous  i)ortion — will  lie  apt  to  cause,  after 
the  distJiarge  is  stopped  and  the  rheumatism  cured,  an  exacerbation  of 
the  discharge  without  any  new  infet*lion,  and  a  sul>sequent  attack  of 
rheumalism,  due  to  excesses  in  drinking  or  venery.  He  relates  a  case  in 
which  ail  other  remedies  having  r>een  tried  in  vmn  for  the  cure  of  the 
rheumatism,  recover^'  took  place  after  cauterization  with  Lailemand's 
porte-caustique.  The  experience  of  more  recent  authors  points  in  the 
same  direction.  R.  Bergh  tells  ns  that  the  rheunuitism  most  frequently 
appears  during  an  exacerbation  of  the  gleet,  Ziess*  says  that  the  rheu- 
matism most  frequently  does  not  show  itself  until  the  gonorrhea  has  be- 
come chronic,  and  that  the  chronic  as  well  fis  the  acute  gonorrheal  rheu- 
matism will  not  disappear  until  the  last  traces  of  the  gonorrhea  have 
disappeared. 

Following  the  suggestions  of  the  foregoing  authors,  we  tried  the  local 
treatment  of  the  urethritis  as  accessory  to  the  treatment  of  the  gonorrheal 
rheumatism  in  the  two  following  cases: 

Case  VII. — Sjftiopitia.  Pt}ljfartiaii4ir  gonorrkml  rheumatism  aecompanying  the  fifth 
gonorrhea.  Three  exacerbaiiotis  iu  the  course  of  hro  years,  iritu^  chronic  parenrhymatous 
urethritis  in  two  piace^  of  the  imihra.     Local  treatment  for  Wx  months.     Perfect  recorrry. 

0.»  aged  thirty*  sca-capliiiii,  earne  under  trt^atment  Feliruarv,  IWll.  In  hb  early 
years  he  had  never  suffered  from  rheuniutism.  From  1807  to  1870  he  \md  four  attacked  of 
gonorrhea.  In  February,  1870,  when  in  Singapore,  w  hieh  we  would  have  it  understood 
m  in  tlie  Iropies,  where  rheunuitism  is  very  rar<f,  he  had  his  6fth  gonorrhea.  After  the 
discharge  had  lasted  a  coupk^  of  days  he  began  to  suffer  from  pain,  redneA«.  and  swelling 
of  both  ankle-jointsi  the  discharge  stopjKxl,  but  the  piiin  und  swelling  in  the  joints  in- 
creajied.  Three  weeks  later  he  visited  a  ph^sii iaii,  who  pres<Tibed  iodin  locally  and  a 
mixture  internally.  In  Septemlwr  he  \  isitetl  Franee,  and  the  pain  in  the  joints  incTeased, 
In  November  he  n^aehed  Copenhagen  and  entered  the  city  hospital,  und  for  three  week* 
was  treatetl  with  ^leani  bath^it  under  wbieh  he  partially  recovered  and  went  home,  liut 
eontinue^J  the  Ijmlhs  during  the  winter.  In  May,  IH71,  he  could  walk  by  means  of  a  cane 
without  much  pain.  Shortly  afterward  he  had  his  sixth  gonorrhea.  The  discharge  ceased 
under  copailm  and  cut>ebs  in  ten  to  twelve  days.  S*>on  after  he  suffen^J  fnim  pain  in  iMjth 
ankle-joints,  left  knee-,  right  shoulder-joint*  and  right  nietucarjiophalangeai  articulation 
of  in dcjt -finger.  He  entered  the  Rcjyal  Hospital  and  was  treated  with  steam  baths,  po- 
tassium imlid,  together  with  other  internal  remevhes.  He  left  tlie  hckspital  three  months 
later  without  any  improv  eroent.  The  following  four  montlis  he  improved  somewhat,  so 
that  he  could  walk  aljout  witli  a  time  for  an  hour  at  a  lime.  January*,  1874,  the  scant 
discharge  became  more  copious  withunt  any  apparent  cause,  and  a  couple  of  days  later 
the  pain  and  swelling  in  the  ankle-joints  jncreased  so  tliat  he  could  not  walk  at  all.  Eight 
days  later  pain  and  sweliin^ij  set  in  in  the  metiicaqiophalnngeal  joints  of  the  first,  second, 
third,  and  fourth  fingers  of  the  right  haufl  and  the  tirst  and  second  fingers  of  the  left  hjind« 

In  February,  187€,  he  came  under  the  h>eal  trt*ntment.  On  the  first  examination 
bougie  No.  11  would  pass,  but  there  was  resistance  and  tenderness  in  two  places,  viz,, 
behind  the  ftis.sii  uaviciduris  anterior  and  in  the  bulbous  portion.     In  the  course  of  a 

♦  Lehrbuch  det  Syphilis*  EHangen,  1871,  p.  I&4. 
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fortnight  bougie  So.  18  wouki  pusus.  The  endo^*opic  examinaiion  then  sliowed,  behiiiti 
the  fossa  navicularis  antcrinr,  a  part  of  the  urf  thra  2  t'm.  in  length,  with  the  mucuus 
menibrane  swollen,  dark  red,  and  velvety,  and  covered  with  a  little  whitish,  puriform 
discharge.  Behind  this  place  the  mitcous  membrane  was  healthy  until  the  bulbotucm- 
branous  portion  was  reaches!,  where  a  similar  patch,  of  from  2  to  3  cm-  in  length,  was 
found. 

The  treatment  consisted  of  s!eam  baths  and  thekieal  application  of  sulphate  of  copper 
every  tw*o  days.  Durini?  the  first  micturition  succeeding  the  first  aiJplication  he  felt  some 
slight  pain»  and  the  next  morning  there  was  a  drop  of  matter  in  the  meatus  urinarius^  but 
on  the  »iecond  morning  there  was  none.  After  the  eighth  application  an  incr<»asi»d  swell- 
ing and  ten  iJ  era  ess  waj*  notircd  »n  the  anterior  poTtion*  and  on  this  account  the  application 
waij  stopped  and  bougies  were  resorted  to,  from  Nos.  H  to  It),  which  latter,  in  the  rouri*e  of 
two  weeks,  could  be  parsed  without  pain.  The  local  treatment  wa^i  then  contluueit  for 
three  months  every  second  day,  in  the  course  of  which  time  the  condition  of  the  joints 
l>ecaTne  .nlowly  ameliorated. 

In  May  he  had  an  iritis  of  the  right  eye,  wliich  subsided  in  four  weeks  under  the  u»ual 
treatment.  At  the  t*nd  of  June  there  was  only  left  stiff nesus  in  ihc  ankle-joints  tHnd  in  tlie 
right  second  and  fourth,  iind  the  left  first  and  second  met4icar|jophalangi*al  jointJs.  It 
was  somewhat  difficult  for  him  to  walk,  on  «ccount  of  the  stiffness  of  the  a rdtle- joints,  but 
there  wm*  iw  pain  in  them.  He  hecfime  easily  tired,  antl  then  he  felt  pain  in  the  planta 
fwdis.  In  July  and  August  he  used  cold  sea-halhs  and  local  treatment  to  urelhni  twice  a 
week,  as  the  above-named  patches  in  the  urethral  canal  still  continued  to  be  reddish  and 
some  puii-c*clls  were  still  pn'^sent  on  their  surfaces.  In  Septemher  the  mucous  membrane 
of  the  urethra  was  natural  throughout,  and  the  mucus  contained  only  epilhelial  cells; 
the  patient  could  now  walk  about  the  whole  day  and  supervise  the  tackling  of  his  vesseL 

One  year  later:  Has  heen  married  six  months,,  and  has  had  no  rheumatism  nor  any 
unHhral  trouble  sinw  his  recovery.  In  this  case,  consequently,  the  complete  rt*covery 
laste<l  for  one  year,  and  the  patient,  who  for  two  years  was  entirely  out  of  cmpioymenl, 
now  is  able  to  pursue  his  daily  work. 


Case  VI H, — Poi^artituhir  gonorrheal  rheumatiitm,  commenced  in  a  mne-month»*-4>id 
gmmrrhca.  Yearhf  ejacerhation  nj  the  rheitmaiiifrn  for  heenty  year^.  Iritidcji  on  bothxitiet 
repeat  edly .  ( 'h  ron  ic  rhiu  m  at  um  fo  t  twenty  yea  rs.  lira  n  uhtr  ureih  ritu  in  bu!hom  cm  bra  n  ou9 
pari.  Parrnchymatoiijf  urethritis  behind  the  f&.tjia  natirtii^ris  anterior.  Local  treat metti  of 
the  urethra  for  faur  m&idhs.  Perfect  cure  of  the  vrethra.  Coimderable  improvement  of  the 
rhettniati^m^  tviihoid  any  later  exacerbation  of  the  same. 

K.,  aged  fifty,  carpenter*  Weak  and  anemic;  early  history  free  from  rheumatism. 
In  his  twenty-second  year  (1845)  contrficled  his  first  gonorrhea,  which,  in  .spite  of  treat* 
menl  by  injc*ctions  and  euliebs  internally  for  three  months*  did  not  suljside,  hut  continued 
as  a  gleet,  which,  from  time  to  time,  was  accompanied  hy  an  ardor  urime.  Nine  mrmths 
after  the  first  appearanee  t»f  thi^  gonorrhea  he  had  pain  in  both  knet^-joints,  which  subsided 
in  two  weeks.  Two  years  later  he  acquired  another  acute  gonorrhea,  which  left  a  scanty 
chronic  discharge  which  has  lasted  ever  since,  with  exacerbations  from  time  to  time, 

7*he  knee-jointu  again  tK^caine  painful  and  swollen,  and  in  the  following  twenty  years 
he  had,  almost  every  year,  attacks  of  rheumatism  commencing  in  the  knee,  extending  later 
to  the  ankle-joints.  These  exacerbations  came  on  at  variable  times  each  year,  and  en* 
tirely  independent  of  cold  or  inclement  weather,  but  always  subsequent  to  an  exacerba- 
tion of  the  urethritis,  which  most  frequently  appeared  four  to  eight  days  previous  to  the 
rheumatism.  From  1851  to  I8t*3  he  was  married,  and  did  not  expose  himself  to  any  new 
inleetion.  but  had,  nevertheless,  frequent  attacks  of  the  di-scjise.  Eleven  years  ago,  dur- 
ing a  rhcnnmtic  attack,  he  Had  double  iritis,  new  attacks  of  which  set  in  with  each  yearly 
attack  of  the  rheumatism^  resulting  finally  in  synechiie,  with  opacity  covering  the  pupillary 
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field,  on  whicb  account  iridectomy  was  perfonned  nine  years  ago  on  the  right*  and  two 
years  ago  on  the  left,  eye. 

He  entered  the  City  Uospitii!  August  \%  1871.  On  admission  there  was  a  consider- 
able painless  effusion  in  the  right  knee-joint,  and  pflin  and  swelling  in  both  ankle-joints. 
From  the  meatus  urinarin^  a  i»canty  white  discharge  could  be  pressed  out.'  For  three 
Hionths  the  usual  fintirheumatic  and  antigonorrheal  trcutmcnts  were  used,  without  »ny 
relief. 

October  15th:  Bougie  No.  13  was  passed,  and  was  resisted  and  caused  puin  behind  the 
fossa  Da\icul&ris  anterior  and  at  the  hulb<»ua  portion.  On  succeeding  days  we  intnxhiced 
higher  numliers,  causing  Ht  times  slight  hemorrhage,  and  finally,  Octot>er  ^i*tb»  were  en- 
flbled  to  make  an  endoscopic  examination.  In  the  bnlbonieodminous  portion  we  found  a 
patch  i  cm,  in  length,  in  which  the  nuicous  membrane  was  swollen  and  covered  with 
round  or  oval,  f!ark-rtni,  eaisily  hlc<Hling  gninulations,  of  the  size  of  a  pinhead.  Just  he- 
tiind  the  fossa  navicularis  anterior  was  a  patch  1  cm.  in  lengths  in  which  tlie  mueoiJis  mem- 
bnine  was  dark  red.  hle<i  easily,  and  was  velvety,  but  had  no  whitish  granulations.  The 
residuum  of  the  urethral  mneous  membrane  was  normal. 

The  diseased  patches  were  treated  every  second  day  with  sulphate  of  ropper,  which 
frequently  caused  a  slight  hemorrhage,  and  during  the  subsequent  five  or  six  hours  the 
discharge  of  a  thin,  serous  fluid. 

November  l^t:  The  urethnd  discharge  is  diminished. 

November  -if A:  The  rheumatic  pains  arc  more  marked. 

November  10th:  Discharge  very  scant;  swelling  of  the  diseased  portion  somenhat 
diminished i  no  bleeding  from  ptisterior  patch,  but  some  from  the  anterior  patch. 

NorcmbfT  JOik:  Itcnlness  of  patches  diminished  »nd  mucous  mcndirane  smoother;  a 
piece  of  the  sulphate  <if  copper  broke  oif  from  the  applicator  and  renuiined  in  the  posterior 
part  of  the  urellira  until  evacuated  on  the  next  micturition.  lie  felt  a  little  pain  after- 
ward in  the  anterior  part  of  the  urethra,  but  no  further  signs  of  irritation.  The  condition 
of  the  joints  is  slowly  improving. 

Jisnuary  1,  187 J:  The  patehes  still  smcM>ther,  but  yet  <lark  red.  The  anterior  patch 
is  now  so  soft  thjit  there  is  no  resistance  on  the  passage  of  the  endoscope.  The  sulphate  of 
copper  was  now  slopped,  and  dilute  nitrate  of  silver  was  used  every  three  days. 

January  M:  For  twenty-four  hours  after  the  application  there  has  been  pain  on 
micturition,  but  no  increase  in  the  discharge. 

January  ^Oth:  The  miicous  membrane  and  patehes  are  now  smooth  and  not  swollen, 
but  still  darker  red  than  normal;  no  discharge  in  uny  part  of  the  urethra;  the  sweUing  in 
the  knee-  and  ankle-joints  has  subsided,  and  there  is  only  a  slight  stiffness  left, 

January  2*tth:   Left  the  hospital. 

During  the  subsequent  four  weeks  applications  of  the  sulphate  of  copper  were  made» 
whereupon  the  redness  of  the  |Mitches  subsided  and  the  muctuis  njembrane  of  the  urethra 
became  generally  healthy.  The  following  four  months  he  was  quite  well,  except  a  little 
stiffness  of  the  joint*,  and  was  aljle  to  attend  to  his  business. 

In  sueh  an  invetenite  case  of  rheumatbui  in  an  old  and  anemic  individual  we  could 
not  expect  a  more  complete  recovery,  and  it  is  already  a  great  advantage  that  no  subse- 
quent exacerbations  set  in.  It  is  natural  to  conclude  that  this  favorable  termination  was 
due  to  the  cure  of  the  granular  urethritis  more  than  to  the  antirheumatic  treatment,  yet 
we  should  not  advise  entire  reliance  upon  the  one  without  resorting  to  tlie  other.  We  will 
liave  to  combat  the  rheumatism  by  every  means  in  our  power,  but  we  hold  that  the  chrt>nic 
local  urethritis  has  t>cen  and  still  is  too  little  noticed  in  the  treatment  of  gonorrheal  riieu- 
matism,  and  we  claim  tliat  the  proper  treatment  and  cure  of  the  urethritis  is  a  condiiio 
sine  qua  non  for  the  complete  recovery  from  tlie  rheumatism. 


TRICHINOSIS— REPORT  OF  TWO  CASES* 


In  report inic  the  following  eases  of  triehinosLs  it  is  not  my  intention 
to  enter  into  tni  exhaustive  discnssion  of  the  disease^  nor  do  I  claim  to 
add  anything  to  what  is  already  known  and  to  be  found  in  the  literature 
on  the  subjec*t.  But  as  cases  of  this  disease  are  far  from  unconinion  in 
this  part  of  the  country,  and  lis  opinions  in  regard  to  the  treatment  of 
the  disease  differ  widely,  I  publisli  the  following  two  cases  to  enunciate 
my  views  on  the  sul>jet*t: 

Cabe  I. — Un  Xovtmiber  27*  1H80,  HA\  Hansen,  thirty-s«'ven  years  of  agt?,  a  plasterer 
nnH  t*ontnictur  living  iit  635  North  A.^ihland  AveniiPr  tiought  a  smoked  and  sii^r-rured 
liuoK  weighing  9^^  poynds.  of  a  hulcln^r  on  MiiwankcH'  Avt^nue.  (Jo  tJic*  nvsi  day,  No- 
vinnben28th,  at  floVlwkin  th*^  evi^nin^j,  tht*  whole  fntni!y  partook  frpt^ly  of  Ihr  hum.  wbioh 
was  slitfcl  and  eaten  raw.  Han.sen  ate  from  2  to  4  ooncea,  or,  as  he  expressed  tl,  in  all 
about  as  mueh  as  twice  the  size  of  hi??  Ibtinib.  The  next  day,  November,  iOtb,  he  ate  some 
more  of  the  ham.  November  30th  he  went  out  to  work  U8  usual,  but  about  3  oV-lock  in 
thr  afternoon  eoniplamed  of  severe  pain  in  the  istomach,  together  with  diarrhea.  To 
relieve  this  tie  tixik  two  drinks  of  bitters* — whisky  and  hon^liound.^which  he  amy  a  ease<! 
tlie  pain»  and  he  went  to  work  again.  Decemlbier  1st  the  pain  and  diarrhea  rn<  urred  more 
severely.  Dcrember  lid  ttie  diarrhea  lieeame  so  painful  that  he  wa;*  eonBnod  to  his  l>ed, 
the  bowels  moving  alKiut  every  ten  or  twenty  minutes.  Dei'eniber  4lh  I  was  sent  for 
On  questioning  Hansen  and  bis  wife  in  regard  to  what  they  bad  eaten  ibey  answertnl,  a,s 
usual,  tluit  they  had  eaten  nothing  but  ordinary  foofi,  the  same  that  the  children  had  tiiid, 
and  tliat  they  had  not  eaten  raw  meat.  Od  Decern U^r  0th »  however,  when  asked  directly 
if  they  liad  not  eaten  smoked  ham,  they  aeknowledgefl  that  tliey  had.  By  this  time  they 
had  eaten,  boiled  anrl  raw»  aUnit  0  pounds  of  the  ham.  They  asstTled  that  the  tHjih^i 
meat  wa.s  well  tlone,  ami  tlmt  they  had  eaten  very  little  raw.  T  immediately  tcK*k speeimen.s 
froni  dtffer*'nt  part**  of  the  ham,  and.  on  microsetjpie  examination,  found  it  to  c^jntain 
nunierou*!  eneapsuhited  muscle  trichimp»  aveniging  about  UO  to  earb  grain  of  the  meat. 

The  patient's  temperature  n*nmined  about  the  sanif* — ltn°  to  10^°  F. — until  Dee^'mher 
l^tli,  when  the  whole  family  were  removed  to  the  house  of  a  relative  in  order  to  obtain 
better  notiristiment  and  attenrianee- 

Deceifibtr  IJth^  9  a.  m.:  The  temperature  has  not  exeeedwJ  1(>*°  F«  at  any  time  in  Ih^ 
lust  twenty-four  hours.  The  patient  has  diarrhea,  movements  of  the  bowels  o^'curring 
every  thirty  to  sixty  minute**,  and  ha«»  nm^iiderable  pain  in  the  left  ann.  He  drinks  port 
wine,  l>eer,  eognae,  etc.  Between  H  i\  m.  and  3  a.  m.  he  ate  an  omelet,  soft-btjiled  eggs, 
veal  Hteak,  and  drank  thn'e  tMittle?*  of  bi^*r  and  a  consideni ble  quantity  of  milk.  He  can  at 
no  time  sleep  more  thiin  a  few  minutes,  mul  his  sleep  is  vmeasy,  14  noon:  Pulj>e.  9(J; 
tentperalure.  normal;  be  sutfers  excmciating  pain  in  the  museles  of  the  arms  and  legs. 
I  P.  M,:  Pulse,  88;  temperature,  KHl^  F. ;  has  a  gtwwl  appetite,  but  considerable  muscular 
puin.  3  p.  SI.:  Pulse,  84;  temperalum  100.5*  F.  (!  p,  m.:  Pulse,  mh  tempn^rature,  10i2.5^ 
F.;  be  h&A  vomited  eonsiderably  and  has  no  apix-tite.  7.30  p,  m,;  The  patient  is  almost 
prostrated  from  the  nervous  shock  and  terrible  must^uhir  pain.  D/itO  p.  m.:  PuIso,  90; 
temperature,  101.5'  F.:    he  has  eaten  soup  with  riff  with  gow!  appetite.     10.30  p.  m,: 
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FiilsL%80;  tempenitiipp,  101,^°  h\;   prc^tTibed  inorphin  syrup:  he  seems  iti  gooti  eonililicMi, 
but  still  fefis  pain. 

Becembrr  l^th,  1.30  a.  M.:  Pube-.  70;  the  putit-nt  PouJd  not  endure  tlie  pain,  so  a  by- 
ptMlenwie  injerti*jJi  of  morpiiin  wits  given  him,  9  A»  M.:  Temperature,  Oft'  F,  12  N(x»k; 
l*iiL'^e»  70;  tempemluret  100.5°  F.;  he  is  resting  easily  and  sU'eps.  3  p.  M,:  Pulse.  flO; 
teiiipeniture,  ItiU*  F,;  he  h  suflfering  intense  pain.  5  f.  m.:  Pijlse»  78;  temperature, 
103"  F.;  ctjmpliiin?^  of  pain  in  the  side,  0  p.m.:  Pulse.  IM);  tenipeni tu re.  103.5°  F.;  ate 
a  plate  of  soup  ami  drank  a  glass  of  beer.  8  p.  M.:  Piili»e,  80;  teini>enjtnre.  103.3*  F. 
11  P.M.:  Puls<%HS;  temperature,  103. li"  F.  li  MlDNJCJHT:  pulse,  80;  temperature,  10«.5° 
F.;  sleeps  aniJ  has  little  fwiin. 

December  loih,  8  a.  m-:  Pube^  78;  tempemture,  100°  F.;  slept  fairly  well  since  niid- 
niffht.  2  P.M.:  Pulse,  86;  temperature.  101.5"*  F.  4.15  rm.:  PuW,  94;  temperature, 
lOi^a'*  F.;  feels  easy  when  he  d(x»s  not  rao\'e.  7  p.  m.:  Pulse,  94;  temperature.  UH.S*'  ¥.; 
suffer*  exeruriating  pain  all  mer  the  Inj^ly.  10  p.  M.:  Pulse,  00;  temt>eniture.  104.2®  F.; 
the  pain  still  eontimies, 

December  KJth,  \IM)  a.  m.i  Pulse.  HtS;  temperature,  IW  P.;  the  patient  Iwus  rested 
easily  sinee  2  oV-liH'k  this  morning,  l/ntil  "i  oV'hn'k  he  had  a  paissiige  every  half-hour. 
Since  7  a.  m.  he  has  iuid  only  two  passages.  Ther*'  is  pain  on  pn^ssim'  ail  tiver  the  muscles 
of  the  arms  iimi  legs.  He  sufTers  no  pain  when  he  remains  aUsdutely  immobile  in  bed,  but 
the  slightest  active  movement  causes  pain  in  the  musc-les  thus  brought  into  aetion.  He 
hns  had  four  or  five  gla^jses  of  beer  this  morning.  The  pulse  is  soft  aod  weak.  2.45  P.  M.: 
Pube,  W;  temperature.  101.5°  F.;  feels  wt*ak,  but  is  otherwiiie  comfortable.  5  P.M.: 
Pulse.  1)0;  lemf>eraturt*,  101.5°  F.  7  p.m.:  he  vomited  and  felt  weak  afterwanl.  0.15 
P.M.:  Pulse,  KMK  temix-rature.  104.5°  F.  11  p.m.:  Pulse,  84;  tenip<Talure,  102.2°  F.; 
the  patient  feels  well. 

Di'ctmhfr  nth,  0  A.M.:  PuKse,  84;  temperature,  99.7**  F.  5.15  P.M.:  Pulse,  84; 
tempernturt%  lOO*'  F.     10  p,  M.;  Pulse,  84;   teiiipeniture,  101'  F. 

ih'cemher  ISth,  9  A.  M.:  Pulse,  74.  full  and  strong;  temperature,  90.5°  F.  10  p.  IL: 
Pulse,  80;   temperature.  101**  F.;  all  going  well. 

December  19th,  10.30  a.  M.:  Pulse.  70.     11  p.  m.:  Pulse,  88;  temperature.  100°  F. 

December  20lh,  9  p.  m.:   Pulse.  86;   temperature,  90.5"  F, 

December  list,  8.3tl  a.  m.:  Pulse.  70;  temperaturt%  09°  F.  0  p.  m.:  Pulse.  106;  tem- 
perature. 100"  F. 

December  2M,  9  a.  M.  :  Pulse.  90;  tempeniture.  99.5°  F.  0  p.  m,  :  Pulse.  06;  tempi-ra- 
ture,  100.5°  F.;  the  patient  suffers  siuoe  pain  on  pressure  over  the  epigaslrium;  fet4s 
generally  weak;   there  are  stiffness  and  weakness  in  the  extremities  and  pain  upon  motion. 

December  ;^4'A.  10  p.  m.i  Puls<?,  ItK),  weak;  considerable  edema  around  l>oth  ankle- 
joints,,  and  extending  almost  to  the  knees;  no  pain  when  the  patient  remains  immobile* 

December  25tK  10  p.  m.:   Pulse.  104. 

December  SOth:  The  patient's  left  leg  is  cold,  and  be  cannot  get  it  warm,  even  by 
the  stove. 

December  SUti  Temperature  normal;  from  10  <*'clock  last  night  until  morning  he  ex- 
perienced a  very  unusual  degree  of  heat  in  l>oth  legs,  so  that  be  could  not  l>ear  to  have 
them  cnveretl  at  alL     He  actually  suffered  from  heat,  but  e\|>erienee<l  no  itching  sensation. 

Fri>m  this  time  on  the  patient's  pulse  and  temperature  remained  normaK  The  diar- 
rhea lessened  gradually,  and  ^^ased  in  about  two  weeks.  About  the  middle  of  January, 
1881,  he  was  able  to  sit  up. 

January  I5ih:  .Appetite  good;  sh>eps  well;  pube  and  temperature  normal;  no  diar- 
rhea; looks  pale  and  emaciated;  the  patient  gets  tired  after  walking  a  few  steps;  has 
efiema  of  the  legs  in  the  evening,  which  disappears  in  the  morning;  there  is  no  pain  on 
pressure  of  the  muscles. 

With  a  harpoon  I  took  out  of  the  right  gastn^>enenuus  muscle  alwiut  ii  cubic  milli- 
meter of  muscular  tissue.     On  microscopic  examination  this  was  found  to  contain  three 
15 
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living  raUHclc  Iricliinee,  one  of  which  was  rolled  up  in  a  spiral  and  apparcrally  about  to 
become  fncupsuhdcfl.  The  two  others  were  free.  Whether  the  two  latter  werr  torn  out 
of  newly  formed  ciipsnles  or  were  not  yet  eneapsnlnted  I  was  unable  to  determine.  For 
the  next  two  months  the  patient  was  Yer\^  weak  and  pale,  Muscuhir  strength  retumrd 
very  slowly,  so  that  it  was  not  until  March,  more  than  three  months  after  the  inception  of 
the  disease,  that  he  was  able  to  walk  ubout  tlie  whnle  day  and  think  of  recommcncLng  work, 
and  even  now%  about  five  monthii  after  the  infeetion  with  trit'hiiiR%  he  has  not  entirely  re- 
gained hb  ^tretigtb. 


Case  IL— Mathilde  Hnns<*n.  wife  of  the  last  patient,  tbirty-abc  years  of  age,  was 
attacked  by  the  same  symptoms,  in  a  more  aggravated  form,  four  days  after  her  husband 
began  to  feel  the  cffecta  of  the  infeetion.  She  partook  of  the  ham  at  the  same  time^  and 
says  that  in  all  she  ate  three  tlun  slices  of  the  raw,  and  possibly  two  pounds  of  the  boiled, 
meat,  selecting  the  meat  nearest  the  bone, 

December  12th,  2  p.  m.:  Pulse»  ISO;  temperature,  106°  F,  5  p.  M.:  Pulse,  130;  tem- 
perature, 105"^  F.;  has  no  pain  and  is  cheerful"  ordered  5  grains  quinin  ever>'  four  hours* 
G  p.  M,:  Fulse,  13^6;  temperature,  103.5"  F.;  complains  of  pain  behind  the  sternum;  can- 
not get  breath,  and  hands  and  feet  are  cold.  8  r.  M,:  Pulse,  1*0;  tempeniture,  104,^'  F.; 
has  the  desire  to  vomit  but  cannot;  suffers  intense  pain.  9A5  p.  m,:  Pulse,  116;  tcm- 
fjerature,  103.5°  F.;  much  pain  and  vomiting.  11  P.  M,:  Pulse,  lls2;  temperatiipe,  102^* 
F.;  intense  pain. 

December  13tk,  I  A.  M.:  Pulse,  10^;  temperature,  104*5*'  F.;  vomiting  and  puin,  2.30 
A.  M.:  Pulse,  100;  temperature,  103.5'  F,;  h^>T>odermic  injection  of  morphin  was  ^ven» 
after  whicli  tlie  pmlient  felt  more  comfortable  and  slept  a  little.  (5.30  a,  m,:  Pulse,  100; 
Lemperature,  103*^  F.;  feels  more  easy;  onlere<l  digitalis  and  lauiianum  and  the  appHca* 
lion  of  an  ice-bag  to  the  pit  of  the  stomach.  8.30  a.  m.:  Pulse,  100;  temperature,  lOii^  F.» 
administered  wine  and  cogniie,  0,3i3  a.m.:  Pulse,  98;  tempeniture,  101°  F.;  vomiting;' 
the  wine  and  cognac  continued.  11.30  a.  m.:  Pulse,  9tf;  temperature,  101°  F.;  feels  easy, 
but  vomits;  continued  wine  and  cognac.  1  p.  m.:  Pulse,  90;  temperature.  tl!>°  F.;  appe- 
tite is  returning  slowly;  Liebig's  extract  of  meat  was  given.  3  P.  M.:  Pulse,  9tl;  tempera- 
ture, 100.5*  F.;  considerable  vomiting.  G  p.m.:  Pulse,  90;  temperature^  101.«*  F.; 
vomiting  and  pain.  9  p.  m.:  Pulse,  IK);  lemjierature,  lO0.5°  F,;  pain  in  tlie  stomach; 
morphin  synip  was  ordered.  10  p.  M.:  Pulse,  90;  temperature,  100.5*  F.;  the  pain  con- 
tinued and  the  morphin  was  again  administered. 

Decembir  l^th,  Li5  a.  m,:  Pulse.  80;  terapi:'rature,  100,2**  F.;  cnnnot  sleep,  but  seems 
to  have  leaa  pain.  6  a.m.:  Pulse,  80;  temperature,  100,4**  F.  8.30  a.m.:  Pulse,  90; 
temperature,  99.9°  F.;  has  slept  a  little.  12  noon:  Pulse,  94;  temperature,  }W.9°  F.; 
JileepB  and  rests  easily.  5  p.m.:  Pulse,  84;  temperature,  lOO*  F.;  feels  comfortable; 
ha*  eaten  hoiled  flonnder  with  apparent  relish.  9,30  p.  M.:  Pulse,  96;  temtKTaturc,  100.2'' 
F.;  complains  of  pain. 

December  t-5th^  8  a.  m.;  Pulse,  84;  temperature,  97,5*  F.;  verj-  weak  and  does  not 
sleep.  9  a.m.:  Pulse,  84;  temperature,  98.2°  F,;  says  she '* can't  feel*' her  legs.  2p.  M.: 
Pulse,  98;  temperature,  99°  F,;  there  is  constant  formication  in  all  the  muscles.  4-30 
p.  M.:  PuLsc,  100;  temperature,  98*^  F.;  formication  with  a  great  deal  of  heat  over  tlic 
whole  iKMly.  7  P.  M.:  Pulse,  90;  temperature,  99.5**  F.  10  p.  m.:  Pulse.  04;  temperature 
normal. 

December  }6th^  7  a.m.:  Pulsi%  98;  temperature,  99.5"^  F.;  has  drunk  a  bottle  of 
champagne  since  10  o'clock  last  night  and  has  slept  a  little.  During  the  night  she  had 
passages  from  the  t>owels  with  lenesmiia  five  or  six  times  every  hour.  12  noon:  Pulse, 
100,  ami  very  weak.  The  patient  has  had  three  or  four  passages  since  7  o*clock  this 
morning,  at  which  time  she  had  slight  formication  around  the  extremities,  especially  in 
the  legs,  which  felt  stiff.  She  has  no  pain,  but  appears  very  weak  and  debilitated.  She 
is  citremely  nervous,  and  camiot  endure  the  least  noise.     Her  sleep  is  interrupted,  and 
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she  OAn  doze  off  fur  only  half  an  hour  at  a  lime.  She  has  had  eaffee,  fi^h,  iimi  Ix'^f-tea. 
'i.SQ  p.  «.:  Pulse,  9fi;  very  weak;  temperature,  i»8,i°  F.;  the  extreniities  are  vMi  lauda- 
num and  wine  were  ordered,  5  P.M.:  Pulse,  lOO;  terapemhire,  IW  F.  6.15  p.  ii,: 
Pulse,  HO;  tenipeniture,  09.9°  F.;  1ms  had  three  nioveinents  of  the  lK)wela  since  5  o*dock. 
11  Pk  m.:  Pulse,  94;   temperalure,  KHf  P.;  sleepy  axid  feel^  comfortable. 

Deccmbrr  17th,  9  a.  M.:  Pulse,  9'ii  tempera lur**,  ^7,5°  F.;  her  voiec  h  very  weak  and 
she  feels  weaker  than  yesterday.  She  was  able,  however,  to  walk  out  to  the  elosel  five 
or  six  times  during  the  night.  5.140  p.m.:  Pulse,  108;  temperatuiv,  100*  F.  10  p.m.; 
Piil»e,  Hi',   temfM^ratiirt\  I0i°  F. 

December  lS(h,  9  a.m.:  Pulse,  90,  ver>'  weak  and  soft;  temperature,  08*  F*;  she  hud 
five  movements  of  the  bowels  during  the  night.  4.30  p.  M.:  Pulse,  104;  temperature, 
98*  F.i  eiccessive  vomiting  and  diarrhea,  but  eats  well.  10  p.  m.  ;  Pulse,  H>0;  leraperature, 
98.«°  P.;   patient  comfortable. 

December  19th,  8  a.  m.;  Pulse,  06;  slept  from  midnight  until  6  i>\l<K'k  this  morning. 
11  P.M.:   Pulse,  lOi;   tcmpt'ratupt%  99,5*  F. 

Decrmbcr  mtk  9  a.  m.:  Pulst%  VH;  temperature,  OO.ie"*  F. 

December  2Ut,  8.30  a.  m.:  FuIm-,  108;  temperature,  98.5°  F.;  onlered  tincture  erf 
digitalis,  10  drops.     9  P.  M.:   PuL-ie,  100;   temperature,  100°  F. 

Deecmhtr  f2d,  9  A.  M.:  Pulse,  lOH;  temperature,  98.5°  F.  9  p.  m.:  Pulse,  100;  tt-ro- 
perature,  99.7*  F.;  no  pain;  difficult  n^spimtion;  weak;  has  slight  cough;  heart-sounds 
normal;  no  rilles  to  be  heart!  in  Ihe  lungs.  There  is  stiffness,  but  not  fwiin.  im  moving  the 
InwiT  extremities.     Has  had  three  to  five  half  iif|uid  stools. 

Derember  <*.Uht  10  p,  m,:  Puke,  108,  weak  and  soft;  complains  of  pain  in  the  breast; 
iu>  movement  of  the  bowels  since  5  o\4cx'k  this  morning. 

Dteembet  25ih:  Pulse  soft  and  very  weak.  The  patient  is  very  weak  atid  can  iitand 
only  for  a  few  minutes  at  a  time.  10  p.  M.:  Pulse,  \(R,  weak;  tempernturt*  nonmil. 
Four  liquid  stinilH  in  the  past  twenty-four  hours. 

.\fler  this  lime  there  was  no  further  rise  in  tempcmtiire.  The  stix)ls  were  still  liquid 
until  about  the  middle  of  Junuary,  188 L  The  pfttient  gnidually  l>ecame  stronger^  and 
was  able  to  be  up  and  about  the  house  about  the  end  of  January.  Had  no  edema  of  the 
legs  at  any  time.  About  the  middle  of  February  she  was  able  to  do  her  own  housework* 
but  became  ensiiy  fatigued.     She  has  now  (April)  regaine<i  her  former  state  of  health. 

A  remarkable  feature  in  this  case  was  the  high  temperature  in  the  seeond  week  after 
the  infection  (as  indicated  by  the  aecomfMinying  chart,  F\^,  29)^  which  was  so  uncommon  as 
to  make  me  believe  that  some  complication  had  M*t  in,  but  failing  to  Imd  any  after  careful 
examination  of  all  the  organs,  I  could  not  attribute  it  to  any  other  cau*,*  than  the  trichino- 
sis, and  thought  that  1  had  a  very  severe  ca-se  to  deal  with,  which  1  expeite*!  would  ter- 
minate fatally  from  coUiipse  during  the  cf)ntinuance  of  the  extremely  high  temperature. 
Afler  twenty-four  hours,  however,  the  temperature  went  down  and  did  not  rise  again,  and, 
contrary  to  my  expectations,  the  patient  recoveretl. 

Three  children  of  the  al>ove  patientH,  girls,  aged  re.spect!vely  fifteen, 
five,  and  two  years,  partook  of  the  ham  in  question,  both  raw  and  after 
boiling,  in  quantities  that  eannot  be  ascertained,  but  no  s^^nptoms  of  the 
disease  appeared  in  thetu  at  any  time. 


Treatment 

The  first  question  which  presents  itself  in  incipient  cases  of  trich- 
inosis is  naturally  whether  it  is  possible,  and  if  so  in  what  way  we 
may  hope,  to  remove  from  the  intestinal  canal  the  full-grown  and  gravid 
female  intestinal  triehiuBe  and  the  newly  born  embryo  muscle  trichince. 
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before  they  perforate  the  wall  of  the  intestines  am!  get  out  into  the 
tissues. 

If  we  were  so  fortunate  as  to  know  within  a  few  hours  after  a  meal 
of  trichinous  meat  had  lieen  eaten  that  such  had  beeo  eaten,  we  should, 
of  course,  adnriiuster  enielies  and  strong  |)ur^atives,  hut  tliis  resource  is 
praetieal!y  out  of  the  question,  as  the  patients  do  not  begin  to  have  any 
distressing  symptoms  until  a  day  or  two  after  editing  the  diseased  meat, 
and  then,  iji  most  cases,  several  days  will  elapse  before  niedieal  aid  is 
sought,  and  it  will  probably  take  a  day  or  two  more  for  the  pliysieian  to 
make  nji  his  mind  as  to  the  diagnosis. 

If  the  diagnosis  can  be  made  in  the  first  week  of  the  disease,  in  eases 
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in  Tvhieh  there  has  been  no  diarrhea*  we  should  not  liesitate  to  give  laxa- 
tives and  keep  up  frequent  and  liquid  stools  for  some  time.  But  in  most 
of  the  eases  the  first  staj^e  of  the  disease  is,  as  it  was  in  the  above-men- 
tioned cases,  characterized  by  a  violent  diarrhea,  eaused  by  tlie  emigra- 
tion of  the  embryo  muscle  trichinte  through  the  intestinal  walls. 

WTien.  therefore,  as  in  these  caseN,  liquid  stools  are  as  frequent  as 
from  10  to  20  in  the  twenty- four  lionrs»  it  seems  to  me  that  fmrgatives 
are  not  only  unnecessary,  but  are  even  eontraindicated,  for  the  following 
reasons:  We  know  that  we  have  to  do  with  a  disease  which  will  last  for  a 
loni^'  time  and  greatly  debilitate  the  patient.  To  obviate  this  inevitable 
debilitation,  the  only  remedy  in  onr  power  is  a  nourishing  and  rolxirating 
treatment.     Purgatives  would  tend  only  to  diminish  or  do  away  with 
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what  might  have  remained  of  the  assimilating  power  of  the  upper  parts 
of  the  intestines,  and  I  consequently  abandon  them  altogether  in  such 
cases,  permitting  the  patients  to  have  a  full,  nourishing,  but  at  the  isame 
time  easily  digested  diet,  and  as  much  as  they  wish.  Milk  was  used 
steadily  as  a  drink;  soup,  eggs,  beefsteak,  fish,  oysters,  etc.,  were  also 
freely  used,  and  the  amount  limited  only  when  vomiting  prevented  their 
use.  Beer,  wine,  and  whisky,  ad  libitum,  for  stimulation.  Besides 
these,  the  medicines  given  were  merely  symptomatic,  namely:  quinin, 
when  the  temperature  rose;  digitalis,  when  the  pulse  exceeded  110;  and 
morphin,  hypodermically  and  per  orerriy  to  allay  the  pain. 

As  soon  as  the  acute  stage  of  the  disease  has  passed  and  the  patient 
has  entered  upon  the  slow  stage  of  convalescence,  the  only  medicines 
to  be  used,  in  addition  to  an  invigorating  diet  and  the  moderate  use 
of  stimulants,  are  the  ferruginous  tonics. 


NERVE-STRETCHING 

WITH    E.   W.    LEE,   M.D. 


This  operation  has  been  known  for  only  about  half  a  decade.  It  was 
originated  accidentally  by  Billroth,  who  cut  down  upon  the  sciatic  nerv^e, 
expecting  to  find  a  tumor,  but  found  nothing  but  normal  nerve  tissue. 
By  this  very  examination,  however,  the  neuralgia  was  relieved.  Nerve- 
stretching  as  a  premeditated  surgical  operation  was  first  carried  out  by 
von  Nussbaum,  in  Munich. 

The  unexpected  success  in  relieving  pain  by  this  operative  procedure 
in  cases  in  which  all  other  remedies  have  failed,  and  the  almost  absolute 
immunity,  not  only  from  danger  to  the  patient's  life,  but  also  from  the 
destruction  or  impairment  of  the  normal  functions  of  the  nerve  op)erated 
upon,  caused  this  operation  to  be  very  readily  adopted  by  mediqal  men 
all  over  the  world. 

There  are  already  a  number  of  facts  at  our  disposal  which  throw 
considerable  light  upon  the  therapeutic  value  of  the  operation  in  certain 
diseases  of  the  nerves. 

As  our  knowledge  of  the  subject  is  as  yet  very  imperfect,  owing  to  the 
scarcity  of  pathologicophysiologic  experiments  on  animals,  we  shall  here 
give  only  a  brief  account  of  the  various  nervous  diseases  in  which  ner\^e- 
st retching  has  been  tried,  and  point  out  the  results,  as  far  as  known,  but 
shall  not  be  able  to  state  anything  about  either  the  pathologico-anatomic 
or  the  pathologicophysiologic  side  of  the  question. 

From  a  merely  clinical  point  of  view,  the  diflFerent  nervous  diseases 
in  which  nerve-stretching  has  been  tried  are  the  following : 


I.  Neuralgic  anomalies. 


1    S  iatica  /  ^°^  Rheumatic,  idiopathic  or  primary. 
'  \  (6)  Symptomatic  or  secondary. 

2.  Prosopalgia,  or  neuralgia  of  the  fifth  pair. 

3.  Intercostal  neuralgia. 

4.  Idiopathic  neuralgias  of  other  nerves. 

5.  Neuralgias  of  the  peripheral  nerves  caused  by  surgical 

lesions  involving  the  nerve-trunks. 


(1.  Mimic  spasm.     Spasms  of  the  seventh  pair. 
2.  Spasms  of  the  accessory  nerve  of  Willis. 
3.  Spastic  contractions  of  the  nerves  of  the  extremities. 

III.  Epilepsy. 

IV.  Paralysis. 
V.  Tetanus. 

VI.  Lix^oniotor  ataxia. 
VII.  Anesthetic  leprosy. 
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I.    Neuralgic  Anomalies 

1.  Sciatica 

(a)  RheumaiiCy  Idiopathic,  or  Primary  Sciatica. — ^We  have  had  at  our 
disposal  reports  of  10  eases  of  nerve-stretching  in  this  disease,  8  of  which 
were  successful  and  2  unsuccessful  (Bemays). 

Case  1. — (John  Cheyne,  Edinburgh,  1877.  *'*)  A  furnace-man,  forty  years  of  age, 
suffered  for  five  years  from  pain  and  weakness  in  the  right  leg,  which  increased  to  such 
an  extent  that  he  became  unable  to  walk.  On  April  19,  1877,  the  sciatic  nerve  was 
stretched.  The  nerve  appeared  perfectly  normal.  The  operation  was  followed  by 
perfect  recovery. 

Case  2. — (John  Cheyne,  Edinburgh,  1877.  *'  *)  A  furnace-man,  forty-one  years  of 
age,  had  suffered  from  sciatica  of  the  left  side  for  ten  months.  The  sciatic  nerve  was  ex- 
posed and  stretched  April  23,  1877.  The  nerv*e  appeared  to  have  undergone  fatty  de- 
generation, and  large,  tortuous  veins  were  to  be  seen  on  its  surface.  The  pain  disappeared 
entirely,  with  the  exception  of  a  small  place  behind  the  great  trochanter,  where  pressure 
still  caused  a  little  pain. 

Case  3. — (Maag,  Denmark,  1878.')  A  girl,  nineteen  years  old,  suffered  from  sciatica 
of  three  months*  standing.  The  nerve  was  stretched.  The  wound  did  not  heal  by  first 
intention.     Recovery. 

Case  4. — (Patruban,  Vienna,  1878.*)  Sciatica.  Stretching  of  the  sciatic  nerve, 
followed  by  great  amelioration  of  the  symptoms. 

Case  5. — (Bemays,  St.  Louis,  Missouri,  1878.*)  A  man  had  suffered  for  six  or  eight 
months  from  severe  neuralgic  pains  on  the  outer  aspect  of  the  thigh.  The  sciatic  nerve 
was  stretched  immediately  above  the  knee.  The  pain  was  relieved  for  six  days,  but  then 
returned.  One  and  one-half  inches  of  the  peroneal  and  external  saphenous  nerves  were 
excised.  This  operation  was  followed  by  entire  relief  of  the  pain,  but  the  muscles  re- 
mained paralyzed. 

Case  6. — Dr.  Bemays  mentions  another  case,  without  giving  particulars,  in  which 
nerve-stretching  proved  to  be  a  complete  failure. 

Case  7. — (Hildebrandt,  Neustadt-Magdeburg,  1880.*)  A  woman,  thirty-two  years 
of  age,  suffered  from  sciatica  of  the  left  side.  The  sciatic  nerve  was  stretched  in  the 
popliteal  space.  The  wound  healed  by  first  intention.  The  operation  was  followed 
by  immediate  relief,  and  the  patient,  after  eight  days,  was  able  to  do  her  own  work. 

Case  8. — (Esmarch,  Kiel,  1880.^)     Sciatica.     Nerve-stretching.    Recovery. 

Case  9. — (Purdie,  London,  1880.*)  Severe  sciatica  of  several  months'  standing  in  a 
miner.  The  sciatic  nerve  was  stretched.  The  wound  healed  by  first  intention.  Re- 
covery. 

Case  10.— (Fenger,  Chicago,  1880.) 

Synopitis. — Sciatica  of  one  years  standing.  Stretching  of  sciatic  nerve  between  the  great 
trochanter  and  the  tuber  ischii.  Wound  healed  by  suppuration  in  eight  weeks.  Cessation 
of  pain  in  the  leg.  Temporary  paralysis  of  the  sphincter  ani  and  anesthesia  of  anal  region  and 
posterior  surface  of  both  thighs.     Recovery. 

Mrs.  II.,  thirty-five  years  of  age,  healthy,  stout,  has  two  healthy  children,  aged  re- 
sp)ectively  seventeen  and  eighteen  years.  Her  father  suffered  from  sciatica  of  the  left 
side  at  the  age  of  forty-five,  which  lasted  a  year,  confining  him  to  his  bed  for  six  months, 
and  finally  disappeared  after  treatment  by  sea-batlis.  Her  sister  had  sciatica  at  the 
age  of  thirty.  Her  father  died  of  cancer  of  the  liver  at  the  age  of  fifty.  Her  mother 
is  still  living  and  healthy,  with  the  exception  of  occasionally  recurring  muscular 
rheumatism. 
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In  June,  1879,  while  crossing  the  AUnntic^  Mrs.  H.  was  seized  with  pain  in  the  right  I 
side  of  the  head.  faee.  ni^k,  aori  in  the  right  arm.     An  ointment  was  applied,  aad  tJbe  paio 
disappeared  in  two  or  three  weeks. 

November^  1S79:  The  patient  awoke  onu  ni^lil  with  a  sudden  and  violent  pain  in  the 
right  ankle,  which  she  could  traee  to  no  inducing  cauije.  She  was  obliged  to  keep  her  bed 
for  eight  days-  Under  the  use  of  morphin  and  some  ointment  the  pain  lesaened  so  that 
she  was  able  to  \w  up  and  about. 

During  the  whole  of  the  following  winter  she  was  nble  to  walk  the  whole  day  long  on 
level  ground  without  pain,  but  svhen  mounting  stairs  pain  would  set  in.  always  at  the  same 
plaee^  artjund  the  external  malleobiH.  ui  which*  however,  no  swelling  nor  other  inflammatory 
symptoms  were  to  be  .seen.  Every  night  she  wmild  be  awakeni'd  several  times  by  vehe- 
ment pain  in  the  ankle»  caiist^,  a.s  she  thinks  by  moving  the  leg  during  sleep.  In  this 
way  it  went  on  until  June,  1H80,  when  pain  :set  in  in  the  right  knee  and  awm  extended  along 
the  posterior  purt  of  the  femur  to  the  hip,  so  t!iat  she  was  not  al>le  to  extend  the  leg  at  the 
knee,  and  ciHild  not  walk  without  limping.  When  she  got  out  of  bed  in  the  morning  the 
pain  was  very  ,s*n'ere,  but  wuidd  lessen  after  she  bad  walke<l  about  a  little.  She  would 
Sroon  become  tirefl  and  lie  obliged  to  sit  down,  and  when  she  would  start  to  walk  again, 
the  pain  w*>uhl  be  v^ry  severe.  She  was  not  able  to  walk  more  than  about  "2000  feel  Ijefore 
the  jiain  wmjld  become  so  intense  as  to  comf>el  her  to  sit  clown.  \'arious  kinds  of  intemjil 
medication,  bypfMlermie  inje<.'tions  of  morphin,  and  Turkish  balhs  were  tried,  but  with  no 
effect.  The  pain  lieeame  wurse,  and  she  had  more  and  more  difficulty  in  walking,  until 
she  finally  dett^nuine<l  to  have  the  proposed  operation  [x'rformed. 

On  October  6,  l!S8tX  Or,  Fenger,  assiisted  by  E>r.s.  Jaeobstui  and  K(>ren,  proceeded  to 
stretch  the  right  siiatic  nerve.  The  patient  was  anesthetisetl  with  chlorcjfnrm.  An  in- 
cision was  made,  4  inches  in  length*  Ix'tween  the  great  trrx-hanler  and  the  tuber  tuchu. 
The  layer  of  adipose*  tissue  was  aliout  1  inch  in  thieknesj.  The  <ieplh  of  the  wound  and 
the  hemorrhage  eausefl  a  little  delay  in  finding  the  trunk  of  the  ner\'e,  wtiich,  when  found, 
afipean-d  nonnal.  The  nerve  was  now  stretched  vigt»rously,  eentrnlly  as  well  as  per- 
ipherally, and  p^t^sstHl  Iw'twt^en  the  fingers  and  the  instrument  with  which  the  nerve  ws 
hehi  cult  of  the  wound,  namely,  an  elevator  of  the  palpebne  used  us  «  retractor  The  ' 
wound  was  washed  out  with  2.5  (x-r  tvnt,  sohjlion  of  carbolic  stcid  until  the  hemorrhage 
et^aseci,  Xo  drtiinagolnbe  was  insertc<b  The  wound  was  chased  with  antiseptieized  silk, 
and  a  Lister  dressing  applieib 

The  wound  did  not  heal  by  first  intention,  but  suppuration  set  in,  which  prevented 
it  from  healing  for  eight  weeks,  during  which  time  the  patient  was  obliged  to  remain 
in  bed. 

The  pain  in  the  thigh  and  knee  eeased  entirely  and  has  nut  since  returned,  and  the 
knee  could  be  fully  extended  without  pain;  but  for  seven  weeks  after  the  operation  there 
were  intercurrent  attacLi  of  pain  around  llu-  right  uutlleulus,  which  were  ccintrolletl  by 
morphin,  and  after  the  above-named  periiwl  ceasetl  entirely* 

Four  weeks  after  the  open^tion,  when  lifting  herself  n]>nn  the  l>cd-pan,  she  experienoed  . 
a  sudden  and  vehement  pain  in  the  sacral  rc^gi«>n,  raibating  down  the  posterior  surfaces  of 
both  thighs.  After  two  days  this  pain  ctvksed,  but  complete  anesthesia  around  the  sa- 
crum, the  nates,  and  rectum,  and  down  the  posterior  surfaces  of  both  limbs  remaineci.  In- 
jections in  the  rectum  would  not  !)e  felt,  and  for  four  wwks  the  passages  were  involuntary. 
There  was  also  a  strong  tendcnry  ht  incontiuencc  of  urine. 

Eight  weeks  after  the  ot>f*ration  the  wound  was  healed  and  the  patient  was  able  to 
get  out  of  ix'ci  but  she  had  to  use  crntches  for  four  wc<*ks. 

Sitting  on  a  hard  chair  would  cause  severe  pain  in  the  sacral  region,  which  would  be 
relieved  only  by  sitting  upon  an  inflated  ridilwr  biHl-pan. 

The  sacral  regi*>u  .ind  nates  were  in  no  place  tender  on  pn-ssure,  and  the  skin  covering 
them  was  so  completely  anesthetic  that  a  hypodermic  injection  of  morphin  would  not  be  j 
felt  at  all. 
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After  four  weeks'  exercise*  on  rrutcbes,  during  which  time  Iht*  right  leg  was  somewhjit 
weak,  hut  painless,  she  became  wblc  to  wulk  with  a  cani%  which  slie  was  oblige<i  to  use  for 
about  two  weeks.  Slight  etleinu  around  the  malleoli  of  I  he  right  leg  would  show  itself 
evenings  and  disappear  in  the  inomings. 

Now,  March  4*  1881,  the  patient  is  able  to  walk  about  the  whole  day,  and  has  no  pain 
whatever  in  the  leg,  even  after  walking  two  miles.  W  hen  ^hc  gets  tired  after  such  a  walk 
she  will  sometinies  feel  a  prirking  aetiiMition  along  the  posterior  sitle  of  the  leg,  and  occa- 
sionally, in  btid  weather,  slight  [utin  in  the  ankle.  When  she  siti>  more  than  two  hours  in  a 
hard  chair  she  feels  pain  in  the  sacral  region.  The  usual  sensation  with  the  pas.sttges  h 
not  quite  normal.  No  fecal  matter  will  pass  involuntarily,  hut  sometimt^*  when  coughing, 
jQatui^  will  fMisw  without  her  knowlcilge.  Then*  is  incomplete  anesthesia  along  the  external 
border  of  the  foot  antf  external  maheolus,  on  tlie  nates,  and  the  upper  part  of  the  posterior 
surface  of  the  right  thigh.  The  sensibility  of  the  remainder  of  the  lower  extremity  is 
normal,  und  the  muscular  strength  naturnh 


In  tfjis  rheumatic  or  idiopathic  sciatica  iicrve-st retching  may  lye 
considered  to  have  had  ^ood  restdls,  and  so  much  the  more  since  the 
ejLses  in  which  it  has  been  resorted  to  have  ^>een  obstinate,  of  from  three 
montlis'  to  fifteen  years'  duration,  and  the  operation  has  been,  so  to 
speaks  the  uiiimum  refugium,  every  other  mode  of  treatment  having,  in 
most  of  the  cases,  been  tried  in  vain  before  the  operation  Wi\s  resorted  to. 
The  operation,  ftirthermore,  has  been  so  far  snccessftil  in  this  disease 
that  in  8  of  the  cases  llie  one  operation  was  stifficient  and  no  renewal  of 
the  stretching  was  necessary. 

The  hx'ahties  in  which  the  nerve  has  been  stretched  for  sciatica 
are:  (1 )  The  popliteal  sfiace,  posterior  to  or  above  the  knee-join  I  (Bemays, 
von  Nussbaym,  am!  rij|de!>randt);  or,  more  commonly,  (^)  the  in- 
cisnra  sciatica,  that  is,  tlic  space  between  the  great  trochanter  and  tuber 
ischii,  where  the  nerve  comes  down  from  beneath  the  gluteus  maximus, 
is  covered  only  by  the  skin,  and  rests  upon  the  quadrat  us  feuioris  muscle. 
The  latter  locality  Is  l>y  far  the  most  convenient  for  the  performance  of 
the  operation,  partly  because  the  trunk  of  the  nerve  is  ea-sily  found,  and 
partly  because  a  comparatively  unskilled  operator  may  perform  the 
operation  without  risk,  as  the  ves.sels  which  a^-company  the  nerve  are 
insignificani  in  size.  The  o|)eration  in  the  incisura  sciatica  has,  more- 
over, the  iid%'antage  that  the  nerve-trunk  is  stretched  at  a  point  not  far 
distant  from  the  nerve-center.  Langenbuch  advises  to  stretch  the  nerves 
as  near  tlie  center  as  possilde,  even  if  it  is  not  known  in  wluit  fiart  of  the 
nervous  system  the  action  is  needed.  This  renders  it  more  certain  tliat 
all  the  nerve-filjers  affected  will  be  reached  by  the  operation.  In  the 
operation  in  the  ijopliteal  space  there  is  some  danger  even  for  the  skilled 
operator,  as  has  })ccn  demonstrated  in  a  case  reported  l>y  von  Xussbatim, 
in  which,  although  the  operation  had  been  performed  without  accident, 
hemorrhage  set  in  tw^o  weeks  later,  caused  by  ulceration  through  the 
walls  of  the  popliteal  vein,  produced  by  the  pressure  of  the  drainage- 
tube. 

As  to  the  amount  of  force  which  sliould  l>e  emj>loyed  to  stretch  the 
nerve  effectively,  it  is  in  this,  as  in  all  cases  of  nerve-stretching,  impossible 


2S4  COLLECTED   WORKS  OF   CHRlSTLiN   FENGER,   M.D. 

to  give  specific  rules  for  the  guidance  of  the  operator.  From  experimentj 
on  dead  bodies  we  know  that  the  average  weight  required  to  break  the 
scuatic  nerve  asunder  is  130  pounds  (Johnson »  L\iiiington^).  On  another 
occasion  the  sciatic  nerve  was  thoroughly  stretched  by  taking  it  out  of 
tlie  wound  and  lifting  it  so  that  the  leg  was  also  raised. 

Tlie  advice  most  generally  given,  and  probalily  tlie  l>est,  is  to  pul!  on 
the  nerve- trnnk  snccessively,  both  in  the  peripheral  and  central  direc- 
tions»  long  and  vigorously,  until  a  sensation  as  of  something  giving  way 
in  the  trunk  of  the  nerve  is  experienced.  Care  must,  of  course,  be  taken 
to  cease  stretching  when  this  sensation  is  experienced,  so  as  to  avoid  a 
rupture  of  the  nerve-trunk.  The  danger  of  rupture  is,  however,  not 
\'ery  great,  as  no  case  is  as  yet  on  record.  The  same  method  may  be 
pursued  in  the  stretching  of  other  nerves, 

(b)  Sifmpiomaiie  or  Secondarii  Sciatica. — ^This  disease  is  characterized 
by  pain  in  the  territory  of  the  sciatic  nerves,  dependent  upon  or  com- 
plicated with  lesions  of  the  spinal  cord.  In  such  cases,  as  might  be 
expected,  nerve-st retching  has  not  been  as  successful  as  in  the  former 
class.  Out  of  7  cases,  only  1  complete  recovery  is  reported  (Andrews) ; 
in  5  causes  greater  or  less  complete  relief  followed  the  operation;  and  in  1 
case  (Czerny)  no  effect  at  all  was  exjierienced. 

From  anotlier  standpoint  than  that  of  cure  of  the  disease,  which  in 
this  affection  Is  generally  out  of  the  question,  it  must  be  admitted  that 
the  operation  has  even  here  not  1k:»cu  performed  in  vain,  for  by  it  the 
sufferings  of  the  patients  have  i>een  rehc\^ed  in  great  measure.  We  con- 
sider that  the  good  results  obtained  by  this  operation  ha\^e  been  amply 
sufficient  to  compensate  for  tlie  inconvenience  la  tlie  i*atient,  due  to  tlie 
operation  itself. 

Case  L — (E.  Masing.  1878.'*^)  A  workinginan,  thirty -stni-o  yea^^i  old,  hiid  suf- 
fered for  eight  yeiirs  so  severely  from  Deuruigia  in  boLli  extremitiea  that  he  was  about  to 
cximmit  siiieide.  For  »cvvn  years  he  had  bet*ii  going  from  one  hospital  to  another  wilh~ 
out  obtaining  relief,  Tiie  muscles  of  lioth  legs  were  atrophic;  Almost  cMimplete  anes- 
thesia existed  in  the  territory  of  the  sejalie  nerves  of  both  sides;  the  muaelea  of  the  legs 
and  feet  were  pjuretie;  defecation  wa.s  sometimes  spoaiii neons,  ntid  micturition  difHcult. 
The  seialic  uervejs  of  both  sides  were  stretched  under  nutiseptie  precautions.  Violent 
pain  was  experiences!  in  the  first  week  after  the  operation.  During  the  second  week  the 
pain  graidnaHy  diminished,  and  the  anesthesia  and  paresis  lessened. 

Two  months  later  the  left  crural  nerve  was  stretched  on  at^ount  of  pain  on  the  an- 
terior side  of  the  thigh.  The  final  result  was  that  the  anesthesia  and  |Wiin  entirely  dis- 
appeared, and  the  paresis  was  amehorated  until  there  remaine*!  only  slight  dislurbnnre 
of  motion  in  the  ankle-joints  and  toes.     The  urinary  trouble,  however^  continued. 

Case  ^. — (E.  !Masing,  1878,*^)  A  boy,  ten  years  of  age,  after  a  fall  on  the  sacral 
region,  suffered  frtun  contriictures  of  the  nitLscleiJ  of  the  left  leg,  so  that  the  fcwt  was 
fixeii  in  the  position  of  pes  varus.  There  was  no  active  mobility  whatever;  passive 
movements  caused  pain;  there  was  general  hyperesthesia  of  the  skin  of  the  foot  and 
leg;  tenderness  on  pressure  along  the  seiatie  nerve.  During  sleep  and  narcosis  the 
spastic  contractures  relaxed.  All  other  means  having  been  tried  in  vain,  nerve-stretching^ 
was  resorted  to.  Immotliately  after  the  opemtiou  the  symptoms  increased,  and  no  ameli- 
oration set  in  for  seven  weeks,  after  which  time  the  pain  and  si>asms  gradually  diminished. 
Seven  months  afterward  the  patient's  condition  was  a  little  better,  but  he  still  had  pain 
and  was  unable  to  walk. 
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Case  3, — ( Edmund  Andrews,  Chicago,  1870.*)  A  sailor,  who  had  fallcti  down  a  year 
previous  to  the  opcralion  and  fractured  two  ribs  and  the  ri|?ht  thigh,  subsequent  to  this 
injury  suffered  from  pare^ii-*  and  anesthesia  of  both  lower  extremities.  When  brought 
into  ilercy  llospita!,  he  complaine*i  of  spastie  contractions  and  severe  pain  w^hen  his  lejsfs 
were  extended,  the  mam  symptom  being  constant  tonic  spasms  of  the  adducti  of  Imth 
thighs,  the  ct>Dtniction  being  caused,  among  other  things,  by  touching  the  glaus  i>enis* 
In  narcosis,  carried  out  even  to  complete  anesthesia  of  the  cornea,  extension  of  the  lower 
extremities  woukl  cause  these  spasms  to  set  in.  On  May  15,  187(1,  the  left  sciatic  and  crural 
nen^es  were  stretche<h  After  the  operation  the  symptoms  on  the  right  side  ceased,  and 
when,  on  May  24,  1876,  the  same  operation  had  been  performed  on  the  right  side,  the 
spasms  of  the  left  leg  ceased.  The  cure  was  perfect  seven  months  after  the  second  opera- 
tion, so  far  as  known — ^so  far  perfect,  at  least,  as  to  enable  the  patient  to  perform  a  sailor's 
duties  on  his  passage  from  America  to  England. 

Case  4.^(Czerny,  1879,")  Neuralgia  in  the  sciatic  nerves  of  both  ,sides  from  myelitis, 
caused  by  compression,  in  a  case  of  Pottos  disease  of  the  vertebral  column.  The  sciatic 
neni'es  were  stretched,  with  no  perceptible  result. 

C*\si:  5, — (Trendelenburg,  18ftl).')  Sciatica  consequent  upon  spinal  injury.  The 
sciatic  nerve  was  strelchwl,  with  incomplete  effect. 

Case  6.— (Fenger,  1880.) 

Sywdjwfw. — Severe  tcioHc  pain  of  four  manih^  standing  in  a  ca^e  supposed  to  he  central 
cancer  of  the  hones  of  the  pelns.  Stretehuiff  of  the  sciatir  nrrve.  Cessation  of  the  pain.  Pro* 
greswive  cachexia  and  debility.     Death. 

Miss  Fogarty,  unmarrietl,  forty- five  3* ears  t>f  ag*^,  came  under  the  care  of  Dr.  Fenger 
December  10,  1880.  Family  historj*  good.  She  had  had  mt  severe  illness  previ*msly.  but 
luid  always  been  rather  lean  and  nervous^  Four  months  previous  she  was  seized  with  what 
she  believed  to  be  rheumatic  pains  at  the  external  and  posterior  side  rti  the  left  hip,  and 
from  there  radiating  upward  along  the  right  half  of  the  sacrum  to  the  lumber  region,  and 
downward  along  the  posterior  side  of  the  thigh  to  the  knee-joint.  The  pain,  at  first  slight, 
made  it  difficult  for  her  to  walk,  and  two  months  later  she  was  obliged  lo  go  about  on 
crutches,  as  the  pain  became  unbearable  when  the  limb  touched  tlie  ground. 

Many  kinds  of  inlemal  ami  external  tn^^alment  were  tried  by  different  physicians^ 
but  the  pain  steadily  increaseil,  and  paroxysms  set  in  even  when  she  was  sitting  or  tying 
down,  so  that  she  was  not  able  to  sleep  at  night,  and  the  pain  could  not  i>c  controlled  even 
by  large  doses  of  moq>hin.  During  these  four  months  her  appetite  was  poor,  and  she 
decreased  cynsiderably  in  weight. 

On  examination,  DtMLi'mlx-r  UJlli,  the  patient  was  lying  on  an  adjustable  folding-chair, 
the  left  leg  slightly  flexed  on  the  hip-joint  and  resting  on  pillows.  The  slightest  movement 
from  this  position  would  cause  intense  pain.  Pressure  upon  the  great  trochanter  would 
also  cause  pain,  as  well  as  pressure  anterior  to  the  joint.  Xo  swelling  around  the  hip. 
The  patient  wtis  considerably  emnciatcth  Pulse  and  temperature  nomiaL  Lungs,  heart, 
and  abtlominal  organs  normal.  The  urine  container!  neither  albumin  nor  sugar.  The 
bowels  were  habitually  constipated.  There  were  no  signs  of  paresis  or  anesthesia  in  any 
part  of  the  lower  extremities. 

As  the  pain  was  mainly  localized  around  the  hip-joint  and  the  patient  would  submit 
neither  to  an  oj>enilion  nor  to  an  examination  in  narcosis,  extension  by  means  of  a  weight 
and  pulley  was  tried  to  rcheve  the  pain  in  the  hip.  For  about  a  week  it  seemed  as  if  this 
treatment  would  relieve  the  pain,  as  the  patient  was  able  to  rest  in  beil  night  and  day,  and 
suffered  much  less  at  night,  but  in  the  second  week  severe  paroxysms  of  pain  set  in,  jtJst 
as  before  the  extension,,  antl  could  not  be  controlled  by  hypnotics  of  any  kind.  She  then 
consented  lo  have  an  examination  made  in  narcosis,  and  then,  if  the  hip-joint  was  found 
healthy*  to  have  ner\*e-st retching  performed  at  the  same  time.  Consequently,  prepanitinns 
were  made,  «n<l  on  January  6,  1881,  Dr.  Fenger,  assisted  by  Dr.  Dudley,  performed  the 
operation. 
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The  patient  was  ane^tLetized  wtb  ether;  the  Lip-iomt  was  found  perfeelly  movable; 
the  sciatic  nene  was  cul  down  iifx>u  between  the  great  trochanter,  and  the  tuber  bchti 
taken  <mt  witlimil  difficulty,  stretched  vigorously  both  in  the  cent  ml  and  peripheral  direc- 
tions, and,  after  having  been  eonipresseti  and  rolled  between  the  finger  ami  the  retractor 
with  which  it  was  lifted  from  tlic  wounct,  it  was  n*placed,  a  drainage-tulje  inserted^  tlie 
woynd  united  with  aiseptie  silk,  and  a  Lister  dressing  applied. 

The  spontaneous  pain  in  the  leg^  disapixnired  entin4y  from  the  time  of  the  operation. 
so  that  the  patient  could  rt*st  in  bed  and  sleep  all  night  long,  but  active  and  passive  movij- 
ments  of  the  lower  extremity  would  still  cautJe  pain  on  the  posterior  side  of  the  hip  and  in 
the  lumbar  region.  Fo^r  three  days  after  the  operation  there  was  incessant  vomiting,  wliich 
afterwsrtl  disitppeari'd.  Pulse  and  lempc^riiture  were  always  nomml.  Four  days  after 
tlie  op<»rati*^ii  the  drainage-lnljes  and  sutures  were  removed.  Eight  days  after  the  opt*ra- 
ti*m  the  Lister  tiressing  was  rt^iiu>ved,  and  the  wountl  healed  by  first  intention.  In  the 
c-ourse  of  the  following  four  weeks  tlie  patient  wusted  gradually;  the  appetite,  prcWously 
poor*  di.sftppeart*d  entirely;  in  the  mean  time  the  pulse  and  temperature  eontinmnl  normaL 
She  would  sleep  at  night  ami  part  of  the  day  withL>ut  hypnotics,  antl  never  complained^  c«f 
any  pain  except  when  niovwl  to  have  a  passage  of  the  bowels  or  an  injection.  In  the 
second  week  of  Fi'liruiiry  she  bec.uuesomnolenl.  itputhf  tic,  no  ris*^  in  temperature  occurring 
at  any  time,  and  died  February  I'^th.     An  autopsy  was  not  [permitted. 

Case  7.— (Fengt*r,  1880.) 

Sunapsis. — Strrrf  pdinn  in  rrgion  of  hft  sciatic  nerve  in  a  ease  ofob4tcure  eetitrcl  ntrvouM 
dijtcajte,  Ncrre'Stn'tchitig,  Healing  by  first  intention.  Ccsgaiion  of  pain,  PtOfpr$»  of  the 
original  diM'aAe,     Dtath. 

P.  N,,  an  Irishman,  about  sixty  years  of  age,  was  transferred  August  5,  1880.  from 
the  medical  to  the  surgieal  side  of  Cook  Cotmty  HospitJil,  and  put  under  Dr,  FengiT*s 
care,  with  a  view  to  the  ix*rformam'e  of  ner\e-stretehing  for  supposed  sciatica.  The 
patient  was  greatly  emaciatt*<l,  and  almenl-ujinded  or  idiotic,  so  th.it  he  was  not  able  to 
give  any  history  of  his  ease.  He  comjdainetl  of  severe  pain  on  the  posterior  side  of  the  left 
hip-joint»  Hidiating  from  this  point  down  the  posterior  sifie  of  the  thigh.  This  pain  set 
in  in  frequent  paroxysms  and  did  not  allow  bim  to  shn'p  at  night .  The  pulst*  iintl  tem- 
perature were  normal;  the  heart,  lungs,  and  abdominal  organs  were  noruud:  urine  normaL 
Ilis  mcntiil  ctjnrlition  was  one  of  stujjor.  He  would  sometimes  pass  urine  and  feces  in- 
voluntarily in  bed,  and  bis  appetite  was  poor. 

Augitid  7,  /6'W;  Dr.  Fcnger  strclched  the  left  sciatic  nerve  in  the  manner  deseribed 
abo\e.  No  drainage-tube  was  ins(>rte*L  The  wound  was  iuutc<l  by  aseptic  silk,  and  a 
Lister  dressing  applied.  The  wtiund  lieahMl  by  first  intention  in  eight  days.  The  spon- 
taneous piiroxysnis  of  |Miin  ceased,  but  the  patient  wasted  away  gradually,  and  died  four 
weeks  later,  without  any  notable  change  in  the  symptoms.     An  autopsy  was  not  permitted. 


t.     PiitwupALoiA,  OR  Neuralgia  of  the  Fifth  Pair 

The  brant-lies  of  tlie  fifth  jiair,  ojienited  iifjoii  in  tlie  recorded  cases, 
have  been  the  supra-orhital  and  infra-orl)ital  of  both  sides  in  1  case; 
siipra-orhital  and  infra-orljital  of  *me  side,  2  ease.s;  infra-orbital  and  men- 
tal of  one  .side*  I  case;  .sni)ra-orl)itaK  4  cases;  infra-orbital,  3  cases; 
and  inferior  denial*  1  ca.se. 

Coni]>leie  relief  was  experienced  in  9  cases,  partial  relief  in  I  case,  and 
no  effect  in  '2  cases.  In  the  case  in  wliich  |)artial  relief  was  experienced^ 
the  pain  retnrned  a  few  weeks  after  llie  operation.  In  2  of  the  cured  cases 
temporary  jiainfnl  sensations  were  felt  in  I  case  immediately,  and  in 
another  twice  during  the  first  year  after  the  operation.  In  iS  cases  nerve- 
stretching  was  combined  with  excision.     In  1  case,  after  nerve-stretching 
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had  been  performed  with  no  effect,  the  nerve  was  di^-ided  and  relief 
followed.  The  duration  of  the  disease  varied  from  seven  months  to 
ten,  and  in  1  ca^e  to  fourteen  years.  Sensibility  returned  in  the  territory 
of  tlie  nerve  operated  upon  almost  immediately  in  £  viises,  after  two 
month.s  in  1  case,  and  after  five  months  in  1  case. 


Case  1. — (Vogt,  1876.*)  Stretching  of  inferior  denial  nerve  for  neural^a,  followetl 
by  recovery. 

Case  ft. — (CroffU  1877.^)  Convulsive  neuralgin  iq  the  lerritory  uf  the  infra-orbitai 
nvTVi'.  Five-iHgbths  of  au  inch  of  the  nerve  was  excised,  and  the  nerve  stretched.  During 
the  first  yeiir  after  the  openttion  two  light  attacks  of  the  neuralgia  were  experieneed. 
Alter  that  time  the  ret'ovrry  was  eomplete. 

Case  S. — (Charles  Hig^ns»  1H79.^*)  The  patient  was  a  man,  sixty-lwo  years  of  age, 
who  siifFere*!  from  neuralgia  of  the  left  supra-orbital  and  iiifra-orbitjd  nerves  anbsequent 
to  extiqjalion  of  the  eye.  These  nerves  were  stR^tched.  The  operation  resulted  in  per- 
feet  rec'overy^  an*!  sensibility  soon  returned. 

Case  4.-^(Higginj*»  187D.'*)  A  man,  fifty-three  years  of  age,  snlTere*!  from  neumlgia 
of  the  right  supra-orbital  nerve  after  extirpiilioo  of  the  eye.  Tiie  nerve  was  stretehed, 
w^ith  the  result  of  pernjanent  relief  from  tiie  pain  and  a  speedy  return  of  sen^^ibility. 

Case  5. — (Koeher,  l87i)J*)  A  eignrmjiker,  thirty-two  years  of  age,  had  suffered  for 
fourteen  years  from  n<  uralgia  of  the  right  supra-orbital  nerve.  Nerve-stretehing  was 
performed,  resulting  in  immediate  recovery  and  the  return  of  sensibility  in  two  months. 

Case  Q. — (T.  Grainger  Stewart,  1870.*^)  A  man,  ^seventy  years  ohL  suffered  from 
neuralgia  of  the  iiecond  bnineh  of  the  left  trigeminal  ner\'e,  combined  with  clonic  spiisma 
in  the  facial  muscles  of  the  same  side.  The  left  iiifni-orbital  nerve  was  stretched,  with  no 
effect.  The  same  nerve  was  aften^ard  divided,  but  no  relief  from  pain  was  experienced. 
Finally,  the  left  fnental  nerve  was  stretrhefl,  and  tlie  pain  and  spasms  were  permanently 
relieved. 

Case  7.^(C2emy,  1879.^')  Neuralgia  of  the  mipra-orbital  and  frontal  nerves.  The 
nerves  were  stretched  without  effect.  Two  weeks  later  reseetityn  was  performed,  followed 
by  the  use  of  elcjctricity.     This  treatment  resulted  in  complete  relief. 

Case  8. — (Masing,  1879.^')  A  lady,  sixty  years  of  age,  had  suffered  from  severe 
supra-orbital  neuralgia  for  about  three  years.  The  supra-orbital  nerve  was  stretched, 
and  the  patient  recovered.  For  one  week  after  the  operation  cbemosis  and  diffuse 
superBcial  keratitis  were  noticed,  and  anesthesia  of  the  forehead  and  cornea  eontinued 
for  eight  months. 

Case  9. — (Hahn,  1880.^)  In  a  ease  of  supra-orbital  and  infra-orbital  neuralgia  nerve- 
stretching  was  resorted  to.  with  no  effect. 

Case  10. — (Purdie,  1880,')  The  patient  had  sufferciJ  for  years  from  epileptiform 
neuralgia  of  the  second  branch  of  the  fifth  pair.  A  tninsverse  incision  was  made,  and 
the  infra- orbital  nerve  stretched  by  means  of  a  blunt  hook.  This  operation  was  fol- 
lowed by  relapse.  After  five  days  the  nerve  was  again  stretched,  and  c^niiplete  relief 
resulted. 

Case  11.— (\'on  Nussl>aum,  1880,)  Neuralgia  of  the  supra-orbital  and  infra-orbital 
nerves  of  both  sides.  Nerve-strcrtching  and  excision  of  the  nerveiJ  affected  were  per- 
formed. Relief  for  a  few  weeks  followed  the  operation,  but  the  patient  soon  suffered 
relapse  on  the  left  side. 

Case  \)t. — {VValsham,  188 L")  A  woman  had  suffered  for  more  than  ten  years  from 
severe  pain  in  the  territory  of  the  infra-orbital  nerve.  The  nerve  was  stretched  at  its 
point  of  exit  from  the  infra-orliitjil  foramen.  The  operation  was  folli>wed  by  erysipelas, 
in  the  course  of  which  two  slight  attacks  of  pain  were  experienccfli  after  this  the  patient's 
recovery  was  complete.     Five  months  after  the  operation  no  relapse  had  occurred. 
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3.      IXTKRCOSTAL    NErRALOlA 

Case  1.— (^'on  Nussbaum,  1878.*'*)  A  man,  twenty  years  old.  suffered  from 
severe  neuralgia  on  both  iitfeSf  extending  from  the  sti^mum  to  the  urabilicuji.  In- 
cisions were  made  on  both  sides,  along  the  exteniiil  horrier  of  thp  rectus  abdoinini*  inu»- , 
cle»  and  tht^  eighth,  ninth,  and  tenth  intercxjsta!  nerves  expose*!  und  stretched.  Tem- 
porary' relief  was  experieneed.  A  relapse  followed,  and  no  further  Iiktory  of  the  case  b 
reported. 


4.     ImoPATHic  Neitialgiab  of  Other  Nkr^'^» 

Five  cases  of  nervc-st retching  in  this  chiss  of  diseases  have  been 
recorded,  ^  of  which  resulted  in  complete  recovery,  while  in  3  cases  the 
rehef  obtained  was  only  partial. 

Cases  1,  2,  3, — (Langenbnch^   1880.')     Brachial  neuralgia.     The  brachial    plexiia  ' 
was  stretched,  with,  in  each  case,  only  partial  relief. 

Case  4.— (Hildehrandt*  1880.*)  A  man,  ihirty-two  years  of  age,  complained  first 
uf  stiffness  of  the  fingers  of  the  right  band;  later,  of  pain  along  the  inner  surface  of  the 
forearm,  which  afterward  extended  up  the  arm  anil  right  side  of  the  neck.  The  brachial 
plexus  was  stretched,  and  the  patient  obtained  immediate  and  permanent  relief. 

Case  5. — (SchUssler,  1880.^')  A  lady,  fifty-tbrcc  years  of  age,  had  siiifen.Hl  for  three 
years  from  severe  neundgia  in  the  right  half  of  the  occipitid  region.  The  tnink  of  the 
occipitalis  major  nerve  was  laid  open,  from  the  phioe  where  it  passes  through  the  trapezius 
muscle  up  to  the  spina  occipitalis  externa.  The  sheath  of  the  nerve  was  thickened  and 
injectt^L  Tlic  nerve  was  then  taken  out  from  the  shealb»  taken  between  two  finger*,  and 
stretched  vigorouiily  in  both  direction.s.  The  wound  won  clo.sed.  and  an  antiseptic  flrcssing 
appHcil.  A  few  slight  attacks  of  pain  occurred  during  the  first  three  days;  after  that  Ume 
the  recovery  was  complete.    The  wound  healed  by  fir^t  intention. 


5.    Neuealgias  of  tub  Pehipheical  Nerves,  Caused  by  Surgical  Lesions  Invoi^v- 

ixo  the  nbrve-tktjnks 

This  class  of  neuralgias  is  represented  by  1 1  detailed  cases,  of  which 
8  were  cured^  2  im|jroved,  and  1  a  failure.  In  1  case  it  was  necessarj' to 
stretch  the  nerve  a  second  time  before  relief  wa.s  secured.  The  nerves 
stretched  were  the  following:  Brachial  plexus,  1  case:  recovery.  The 
median  nerve,  3  cases:  "2  recoveries  and  1  partial  relief.  The  ulnar  nerve, 
€  cjuscs:  1  complete  and  1  partial  recovery.  The  sciatic  nerve,  2  cases: 
2  recoveries.  The  dij^ital  nerve,  1  case:  recovery.  The  peroneal  nerve, 
1  case :  recovery.     Nerves  of  the  testicle,  1  case :  no  effect. 

Besides  the  11  cases  re|jorted  here,  it  must  be  mentioned  that  Es- 
march  has  performcti  ner\'e-stretchin|T  several  times  (the  exact  number 
IS  not  given)  in  ciiscs  of  neuralgia  following  amputation^  namely,  in 
painful  amputation  stumps,  with  invariable  success.  It  seems,  therefore, 
possible  that  in  these  obstinate  cases  nerve -stretching  may  supplant 
the  former  treatment  of  excision  of  the  scar  of  the  .stomp,  or  reampnta- 
tion. 

It  has  been  ascertained  that  the  radial  nerve  of  an  adult  requires  an 
average  weight  of  8-1  pounds  to  break  it  asunder. 
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Case  1. — (Callcnder,  1875.*)  Neuralgia  in  the  territory  of  the  median  nerve, 
of  one  year's  duration,  subsequent  to  amputation  of  the  hand  on  account  of  injury 
by  a  circular  saw.  The  median  nerve  was  stretched,  and  the  patient  obtained  permanent 
relief. 

Case  2. — (Maag,  1878.*)  A  woman,  twenty-three  years  of  age,  suffered  from  pain 
in  the  region  of  the  sciatic  nerve,  of  eighteen  months*  duration,  subsequent  to  an  ab- 
scess of  the  thigh.  The  sciatic  nerve  was  stretched;  the  wound  did  not  heal  by  first 
intention.    Recovery. 

Case  3. — (Maag,  1878.^)  Intermittent  neuralgia  and  contracture  of  the  thumb 
and  forefinger  of  the  right  hand,  subsequent  to  a  punctured  wound  of  the  hand.  The 
median  nerve  was  stretched  in  the  sulcus  bicipitalis,  and  the  patient  recovered. 

Case  4. — (Vogt,  1878.*)  Neuralgia  after  wound  on  the  inner  side  of  the  right  fore- 
arm, invoh-ing  the  ulnar  nerve.  The  incision  was  made  in  the  scar,  and  the  ulnar  nerve 
dissected  out  and  stretched.  The  operation  was  followed  by  immediate  and  permanent 
relief. 

Case  5. — (Czemy,  1879.")  Neuralgia  subsequent  to  suppuration  around  elbow- 
joint.  The  ulnar  nerve  was  stretched  in  the  axillary  plexus.  The  patient's  condition  was 
ameliorated,  but  the  recovery  was  not  perfect. 

Case  6. — (Estlander,  1879.**)  After  a  bullet  wound  through  the  arm  the  patient 
suffered  from  neuralgia  in  the  territory  of  the  median  nerve.  The  nerve  was  stretched, 
and  the  pain  ceased  for  twenty-four  hours.  This  was  followed  by  a  relapse  for  three 
weeks.     After  this  time  the  pain  gradually  decreased,  but  the  recovery  was  not  perfect. 

Case  7. — (KUster,  1880.^)  Sciatica  consequent  upon  bullet  wound.  The  sciatic 
nerve  was  stretched  without  effect.  Ner>'e-stretching  was  repeated,  followed  by  re- 
covery. 

Case  8. — (Purdie,  1880.*)  Neuralgic  pain  in  the  index-finger  subsequent  to  suppu- 
ration under  the  nail.  The  digital  nerves  were  stretched;  the  pain  ceased  and  has  not 
returned. 

Case  9. — (Esmarch,  1880.^)  The  peroneal  nerve  was  stretched  on  account  of  neu- 
ralgia.    The  operation  was  followed  by  recovery. 

Case  10. — (Esmarch,  1880.^)  Neuralgia  of  the  testicle  after  castration.  The  ex- 
ternal spermatic  nerve  was  stretched,  but  the  operation  gave  no  relief  to  the  pain. 

Case  11. — (Cred^,  1880.*^)  Ascending  neuritis  in  the  territory  supplied  by  the  left 
radial  nerve,  following  traumatic  injury.  The  radial,  median,  ulnar,  and  cutaneous  axil- 
lary nerves  were  stretched,  and  the  pain,  which  had  been  intense  for  eighteen  months,  was 
immediately  and  permanently  relieved. 

II.    Spastic  Anomalies 

1.    Mime  Spasm.    Spasms  of  the  Seventh  Pair 

The  5  cases  of  mimic  spasm  on  record  were  all  cured  by  nerve-stretch- 
ing. The  disease  was  of  from  two  to  eight  years'  standing.  The  paral- 
ysis following  the  operation  lasted,  in  the  4  cases  in  which  it  was  reported, 
respectively  two  weeks,  eight  weeks,  two  months,  and  five  months.  In 
1  case  the  nerve  was  stretched  anterior  to  the  ear,  below  the  zygomatic 
arch.  In  the  other  cases  a  more  central  incision  was  made,  that  is, 
below  or  behind  the  ear. 

Case  1. — (Baum,  1878.")  A  woman,  thirty-five  years  old,  suffered  from  spasms 
in  the  muscles  of  the  left  side  of  the  face  subsequent  to  epileptiform  attacks.  An  inci- 
sion was  made  anterior  to  the  ear,  and  the  seventh  nerve  stretched.  The  operation 
was  followed  by  paralysis  for  two  weeks,  after  which  time  the  recovery  was  perfect. 
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Case  2* — (Schtissler*  1S79.**)  \  lafJy»  thirty-fiiru*  years  of  agr»  hud  suffere*d  for 
eight  years  from  spasms  in  iht^  left  hiilf  **(  the  faee  and  soft  puliiie.  The  trutLk  and 
destfuding  braneh  i>f  the  seventh  nerve  were  vigomuiily  sLreLehe<J.  The  rehef  was  in- 
aUnUnecms;  ii  alight  pAmlysi^  coatinued  for  eight  weeks.  Two  months  after*  there  \md 
been  no  rclftpse. 

Case  3. — (Allan  Sliirge  and  Mr.  Godlee,  18H!>^)  A  lady  had  syffererl  from  mimic 
spasm  for  over  five  years.  The  seventh  nerve  was  stretched  below  the  ear.  The  opera« 
tion  was  followed  hy  paralysis,  whieh  continued  two  montlis.  After  tliat  time  the 
recovery  was  eomplele. 

Case  4. — (Eulenberg,  ISSL**)  Nerve-«tretching  was  performed  in  a  ca«e  of  mimic 
jipasm.  Paralysis  for  live  months  and  complete  recovery  were  the  results  of  the  opera- 
tion. 

Case  5, — Dr-  Putnam  (1881^-)  reports  one  case  of  mimic  spasm  m  which  nerve- 
stretching  was  pcrformt^ti  and  recovery  followed. 


2. 


Sfas.\ib  ]s  the  Territory   or  the  Accbssort   N'erve   <>f   Wilus — that   is^ 
Spasmodic  Torticollis 


Six  cases  of  nerve-stretching  in  thi.s  disease  are  recorded,  only  1  of 
which  was  cured  hy  the  nerve-stretching  alone.  In  1  case  nerve- stretch- 
ing gave  only  partial  relief,  and  in  2  cases  it  was  of  no  effect.  In  1  of 
these  latter  cases  the  relief  wtLs  subsequently  obtained  by  excision.  In 
^  cases  nerve-stretching  combined  with  excision  resulted  in  cure.  In  1 
of  the  hist -named  cases  a  return  of  the  spasms  occurred  for  aVjout  fifteen 
minutes,  and  in  the  other  slight  spasms  of  al>out  one  raontli*s  duration 
followefl  the  operation.  The  disease  had  persisted  from  six  to  eighteen 
months.  The  incision  was  made  and  the  nerve  stretclied,  in  each  case, 
at  the  upper  part  of  the  posterior  border  of  the  sternocleidomastoid 
muscle. 

From  the  following  cases  w^e  conclude  that  nerve-stretching  in  tliis 
disease  is  not  so  efficacious  as  in  mimic  spasm,  and  it  seems  to  l>e  ad- 
visable to  combine  nerxe -stretching  with  excision,  as  was  done  in  tlie  i 
cases  reported  by  Hansen: 


Case  1.^ — (Tuge  Hunsen,  1878.")  A  woman,  thirty-one  years  of  age,  hiid  .suf- 
fered for  six  months  from  spasmodic  torticollis.  The  ner\'e  was  cut  down  upon  at  the 
upper  part  of  the  posterior  border  of  the  sternocleidomaistoid  muscle  and  vigorously 
iitretehtMl,  and  a  piece  of  the  nerve,  It  ram.  in  length,  excised,  \^*hen  tlic  patient  awoke  i 
From  the  nancosia,  the  spasms  returned  for  a  quarter  of  an  hour,  then  ceased,  and  have  not 
returned. 

Cahe  2. — (Tage  Hansen.  1878.*)  A  woman,  thirty  years  of  age,  had  suffered  for 
one  and  one-half  years  from  spasmodic  torticollis.  Nerve-stretching  was  resorted  to, 
and  15  mm.  ej^ciscd.  Slight  spasms  continued  for  a  month.  After  this  time  the  recovery 
was  complete. 

Case  3. — (Anniindalet  1870.")     A  woman,  twenty-four  yeara  of  age,  suffered  from  tor- 
ticollis, the  head  being  drawn  to  the  left  so  as  to  look  over  the  shoulder.    Wien  an  attempt 
was  made  to  turn  the  head  to  its  normal  position,  sev^ere  clonic  spasms  set  in.     The  spinal 
accessory  nerves  of  the  left  side  were  stretched.     This   operation  gave  no  relief.     The  ■ 
nerv^es  were  then  divided,  and  immediate  relief  followed.     One  year  after  the  operation  ihej 
mobility  was  normal  and  the  patient  suffered  no  pain. 
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Cabes  4  AND  5. — D-  E.  Morgan  nHTlP")  reports  ^  cases  of  spasrorKlie  tnrticollb,  one 
of  which  was  cured  by  nen.'e-stretrhin|tj.     In  the  other  no  effect  was  prcxlticed. 

Case  6, — ^Klistjer  (188(FJ  reports  a  case  of  clonic  spasms  in  the  uiuscles  supplied  by  the 
spinal  accessory  nerve.  The  nerve  wtw  stretched,  hut  the  operation  gave  only  p^irttal 
relief, 

3.    Spastic  Conthacttons  of  the  Xerves  of  the  Extremities 

To  the  3  cases  of  this  disease  here  recorded  might  be  added  the  case 
of  Dr.  E,  Antlrews,  of  Chicago,  already  mentioned.  The  case  is  re- 
markable as  being  the  only  one  in  which  not  only  the  spasms,  but  also 
the  contracture,  ceased,  and  complete  cure  was  effected.  Improvement 
was  produced  by  nerve-stretching  in  the  other  S  cases:  in  '2  of  ihem  the 
tonic  spasms  diminished,  and  in  the  third  the  spastic  cramps  cea^sed,  but 
the  contracture  remained. 

Case  I. — (Von  Nussbaum,  \S7t*)  Spastic  ct»ntraction  of  the  left  pectoralis  raajor 
and  minor,  flexors  of  the  left  arm,  forearm,  and  han<l,  .suhw-quent  to  bullet  wotind?* 
of  ihe  clljow  and  neck.  Xene-stretching  was  performed,  Ihe  following;  ner\es  Unng 
included  in  the  oi>eration:  the  ulnar  nerve  at  the  bonier  of  the  bitn^ps,  the  nerve-trunks 
artjuntl  the  axillary  artery,  mu\  the  inferior  cervical  nerves  in  the  outer  part  of  the  supra- 
clavicular region.     The  patient's  condition  was  greatly  anu-liorateii  l»y  tlte  operation. 

Case  i.— (Yon  Niisst>aum,  1876.*)  Tonic  spasms  in  the  lower  extremity,  of  eleven 
years*  duration,  in  a  case  of  paraplegia  subsequent  to  an  injurj'  in  the  sacral  region.  The 
sciatic  and  crural  nen'cs  of  one  side  were  stretched,  and  two  weeks  later  the  same 
nerves  of  the  other  si<le.  The  patient's  condition  was  much  improve<l  by  the  operation — - 
90  much  Sfj  that  he  was  able  to  walk  wif  li  the  aid  of  crutches. 

C'ahe  B. — (C'zcrny.  18711.'^)  A  slinh'nt  liad  suffered  from  birth  from  hemiplegic 
contracture  with  sjwistic  cramps  in  the  right  arm,  supposetl  to  have  been  caujied  by  pressure 
from  tlie  fon*eps  during  delivery.  The  axillary  plexus  was  stretched  in  the  axilla,  and, 
later,  the  aupmclavicidar  plexus.  The  painful  spasms  ceased,  but  the  cimtractnre  re- 
mained, 

III.     Epilepsy 

It  is  hardly  nccessarj*  to  state  that  it  is  only  in  those  cases  of  epilepsy 
with  an  aura  from  the  territory  of  a  jjeripheral  nerve  that  nerve-stretch- 
ing can  be  of  use.  We  have  found  records  of  only  l^  Ciises,  with  recovery 
in  1,  alleviation  of  the  paroxysms  in  1,  and  no  effect  in  the  other. 


Cabe  I. — (Von  Nussbaum.  1875.*)  Reflex  epilepsy  from  leg.  The  tibial  and  peroneal 
nervea  were  stretched.     Perfect  retxjvery. 

Cabe  2. — (Czerny.  1879.^)  Epilepsy  with  aura  from  ulnar  ner^'e.  No  decided  effect 
was  noticeable.     Bromid  of  potassium  was  now  given,  which  gave  relief. 

CxB&  3- — (Gillette,  1881.^)  Congenital  epilepsy.  The  median  and  cubital  nerves 
were  stretche^l  at  the  iip(>er  third  of  the  nrm.  About  90  paroxysms  had  occurred 
during  the  month  prior  to  the  operfition.  In  the  month  succeeding  the  nerve-stretcbing 
only  IH  spasms  *xf  urred.  The  paroxysms  diminished  not  only  in  frequency,  but  also  in 
intensity  and  duration.  The  greater  part  of  the  attacks  were  merely  vertiginou.s,  con* 
tinning  from  two  to  five  minutes.  The  auni  completely  disappeareih  The  wonnd  healed 
by  first  intention.  The  patient  experienced  a  little  numbness  in  the  area  of  the  cubital 
nerve,  which  disappeared  a  week  after  the  operation. 

Id 
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rV.    Paralysis 

Case  1. — (Von  Muralt,  1880.27)  A  boy  suflFered  from  paralysis  of  the  extensor 
muscles  of  the  arm  subsequent  to  a  fracture  of  the  humerus  which  had  healed  in  a  bad 
position.  The  radial  nerve,  was  stretched,  and  complete  recovery  from  the  paralysis 
followed. 

V.     Tetanus 

Of  21  cases  of  traumatic  tetanus  treated  by  nerve-stretching,  9  re- 
coveries and  12  deaths  are  reported.  It  would  be  a  great  mistake,  how- 
ever, to  conclude  that  the  death-rate  in  traumatic  tetanus  had  been  so 
diminished  by  nerve-stretching  as  to  reduce  it  from  the  usual  80  or  90 
to  about  40  per  cent.  The  reason  for  this  apparent  decrease  is  that  all 
the  successful  cases  have,  of  course,  been  reported,  but  a  number  of  the 
unsuccessful  ones  have  not.  In  the  discussion  on  nerve-stretching  at 
the  Congress  of  German  Surgeons  in  Beriin  in  1880,  Schede,  Hahn,  and 
Sonnenberg  stated  that  they  had  performed  nerve-stretching  in  tetanus, 
with  no  effect.^  How  many  unsuccessful  cases  this  statement  is  intended 
to  include  we  do  not  know. 

The  nerves  stretched  were  always  the  nerves  of  the  extremities.  It 
is  difficult  to  state  the  exact  value  of  the  operation  in  those  cases  which 
recovered,  as  presumably  in  all  cases  some  medicine  had,  in  addition, 
been  given.  This  question  will  probably  never  be  solved,  because  no 
physician  would  be  justified  in  risking  the  life  of  his  patient  in  this 
terrible  disease  by  omitting  any  of  the  therapeutic  remedies  at  his  dis- 
posal. We  do  not,  however,  consider  it  just,  as  some  others  have  done 
and  will  do,  to  deny  that  nerve-stretching  has  had  any  success  at  all  in 
tetanus,  and  we  think  that  Morris  is  not  exactly  right  in  his  opinion  that 
the  cases  in  which  nerve-stretching  has  proved  successful  consist  only 
of  those  subacute  and  mild  cases  of  traumatic  tetanus  in  which  internal 
treatment  alone  would  have  effected  a  cure. 

First,  as  to  the  absolute  denial  that  nerve-stretching  has  been  pro- 
ductive of  any  good  results.  It  will  he  seen,  from  the  cases  recorded, 
that  in  severe  and  even  in  finally  fatal  cases  there  has  l)een  a  marked, 
although  only  temporary,  effect:  namely,  the  paroxysms  have  ceased, 
and  the  patient  has  ex[)erienced  relief  for  from  twelve  hours  to  three  days 
before  a  fatal  relapse  set  in. 

Second,  as  to  Morris'  statement  that  only  the  subacute  and  mild 
cases  have  been  cured  by  nerve-stretching.  We  agree  with  him  to  this 
extent  that  none  of  the  cases  in  which  recovery  has  taken  place  have  been 
cases  of  tetanus  acuiisifima.  But  when  the  question  of  severity  is  brought 
up,  it  is  our  opinion  that  the  case  reported  by  D 'Oilier,  which  was  at- 
tended with  opisthotonos,  difficulty  in  swallowing,  and  tetanic  contrac- 
tions of  the  muscles  of  the  abdomen  and  lower  extremities,  can  certainly 
not  be  counted  among  the  mild  forms  of  the  disease. 

Further,  as  to  the  danger  from  traumatic  tetanus,  the  statistics  of 
Taylor  from  Guy's  HospitaP  have  shown  the  following  coimection  be- 
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tween  the  interval  from  the  receipt  of  the  injury  and  the  first  symptoms 
of  tetanus,  and  the  death-rate: 

In  the  cases  in  which  tetanus  set  in  within  one  week  after  the  re- 
ceipt of  the  injury  the  death-rate  was  87.5  per  cent.;  when  the  interval 
was  from  one  to  two  weeks,  the  death-rate  was  88  per  cent.;  and  with  an 
interval  of  from  two  to  three  weeks  the  rate  of  mortality  decreased  to 
57,2  per  cent.  Consequently,  we  see  that  those  cases  in  which  the  tetanus 
appeared  within  two  weeks  after  the  receipt  of  the  injury  are  the  more 
dangerous. 

Among  the  cases  of  recovery  after  nerve-stretching  we  find  one  in- 
terval of  seventeen  days,  one  of  fourteen,  one  of  eight,  one  of  seven,  and 
one  of  four.  Three  of  these  cases,  therefore,  so  far  as  the  importance  of 
the  intervals  goes,  belonged  to  the  dangerous  class  of  cases. 

Wc  willingly  admit  that  the  amount  of  material  at  our  disposal  does 
not  enable  us  to  form  a  decided  opinion  about  the  value  of  the  operation 
as  a  curative  method  in  tetanus,  but  we  consider  it  as  unquestionably 
proved  that  some  beneficial  effect  has  been  derived  from*  nerve-stretching 
in  this  disease. 

It  seems  to  us,  as  a  natural  and  necessary  conseciuence  of  this,  that 
the  operation  is  imperative  in  each  and  every  case  in  which  there  is  any 
possibility  of  getting  at  the  nerve-trunks,  through  which  the  primary  im- 
pulse of  this  terrible  disease  is  conveyed  to  the  central  nervous  system; 
and  this  so  much  the  more  as  nerve-stretching  is  an  innocent  and  non- 
mutilating  surgical  procedure  compared  with,  for  instance,  amputation, 
which  has  been  so  often  tried  in  vain  that  it  has  been  abandoned,  not  be- 
cause of  the  loss  of  the  limb,  which  would  be  submitted  to  gladly,  but 
l)ecause  of  its  utter  want  of  efficacy  in  checking  the  progress  of  the  dis- 
ease. 

A  question  as  yet  entirely  open  is  this :  Would  not  division  or  section 
of  the  nerves  be  more  successful  in  certain  cases  than  nerve-stretching.^ 
Morris  expresses  this  opinion.  In  one  of  our  own  cases,  where  the  axil- 
lary plexus  above  the  clavicle  had  been  stretched  with  no  effect,  a  sub- 
se<iuent  division  of  these  nerves  caused  the  very  violent  and  frequent 
tetanic  spasms  to  cease  for  twenty-four  hours  in  a  severe  and  finally  fatal 
case  of  tetanus. 

It  seems  to  us  that  it  would  be  worth  while,  in  these  cases,  either  to 
combine  division  of  the  nerves  with  the  nerve-stretching,  or  to  perform 
division  when  nerve-stretching  has  been  performed  in  vain.  Nothing  is 
lost  in  following  either  of  these  two  plans;  as,  first,  the  ends  of  the  divided 
nerve  will  grow  together  again  in  a  few  weeks;  and,  second,  reopening  of 
the  wound  under  antiseptic  precautions  will  not  be  prejudicial  to  the 
healing  of  the  wound  by  first  intention. 

Case  1. — (Paul  Vogt,  1870.*^)  A  laborer,  sixty-throe  years  old,  two  wwks  after 
nHX'iving  a  wound  in  the  palm  of  the  right  hand,  which  had  healed,  was  seizwl  with  tris- 
mus, severe  opisthoton(»s,  and  severe  clonic  convulsions.  There  was  no  tenderness  in  the 
cicatrices  nor  alon^  the  course*  of  the  ner\'es  in  the  arm  and  foivarm,  but  pain  was  ex- 
p«'rience<i  on  prt^ssun*  on  tlie  bnichial  plexus  and  mn-k.  The  brachial  plexus  of  the  right 
side  was  stretched  above  the  clavicle.     The  cicatrices  in  the  hiind  were  also  excised.     Im- 
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raedialp  rvVivt  of  th?  symptoms  was  experienced,  and  recovery  followed.     Opium  was  the 
only  mediruie  cioployefj. 

Cases  ^,  :i,  4. — \'ugt  (1S76*)  rcporlj*  Lhrce  case's  of  nerve-stnHcliing  in  tetanus,  two 
of  which  were  perfectly  suwessfuL     In  the  thirti  ease  llie  ptitienl  died. 

Case  5,— Veroeuil  (ISTG**)  reporls  a  case  of  slrelehiiig  of  the  iilnai  and  median  ner\'e 
in  tetanus  with  recovery. 

Case  6. — (Drake,  1876.'' ■*')  A  ninn,  twenty-eight  years  of  age,  was  seized  with 
severe  tetanus  from  a  sli^^hl  injury  of  the  left  ffKJt.  The  seialio  ner\e  was  stretched  and 
calabar  bean  HdininiHlercd,  The  convulsion 'i  ceas^Ml  for  aljoiit  twelve  hours,  then  re- 
curred in  a  mild  fonn  for  thret^  days,  after  which  time  they  increased  in  .severity,  and  the 
patient  died  on  the  twelfth  day  after  th*'  operation. 

Case  7. — ( ILan.Hohotr,  1870.*^)  A  hoy,  thirteen  years  of  age,  wounded  the  left  foot 
hy  stepping  upon  a  piece  of  rusty  iron.  The  w^ound  healetf  quickly.  Eight  days  after  the 
injury  triijrnus  and  tetanus  set  in.  The  cicatri.\  wias  excised,  and  hydrate  of  chJoral 
and  calaliar  U^an  adniini.**tered,  hut  without  effect. 

On  the  fourth  day  after  the  tetanus  set  jn  an  incision  was  made  liehind  the  internal 
maheoluij,  and  the  ptwterior  tiliial  nerve  stretehed.  The  convulsions  in  the  injured  limb 
ceasec!  imnieiliately  after  tlie  uperulion.  TheR*  was  a  grachial  decrease  in  the  severity  ol 
the  symptoms,  and  in  three  weeks  the  n»covery  was  complete. 

Cask  H. — (HutcIiin.son*  1879.")  Injury  tt>  right  leg  hy  a  wound  from  a  shot-gun,  fol- 
lowed hy  a  high  degree  of  acute  tetanus.  The  right  sciatic  nerve  was  stretched  with 
eonsidemhle  force.  After  the  operation  the  patient  pnssetl  a  quiet  night.  The  next 
moniing  u  relapse  occurred,  and  twenty  hours  afterward  the  patient  iiM  during  a  con- 
vulsion. 

Cabe  9. — (Morris,  1S7S>.**)  Ten  days  after  a  su|>erficial  injury  of  the  right  foot  in  a 
boy  seven  years  of  age  severe  tetanus  set  in.  The  sciatic  uen,  e  was  stretched,  A  severe 
convulsion  tteeurred  immedintely  after  awaking  frt)m  the  narcosis,  and  the  patient  died 
six  hiiurs  later. 

Case  10. — (11.  fi.  Clark.  IH79."^)  A  female,  twenty -four  years  of  age*  suffered  dis- 
articulation of  the  right  hallux  by  a  street-ear  accident.  Seven  days  later  trismus,  tetanus^ 
and  tenderness  along  the  course  of  the  anterior  tibial  nerve  occurred.  Four  days  later  the 
right  scijitic  nerve  was  stretched.  ImnuMliately  after  awaking  from  the  narcosis  a  con* 
vulsion  oeeurrefl,  Calatwir  t>ean  was  administcre<l.  The  spasms  eeasetl  for  twenty-four 
hours.  ThefMilieul  tlien  rt^lapset!.  Calahaf  bean  and  luoqihin  were  given*  and  ice  applied 
alutig  the  vertebnd  eohunu.  The  patient  nx-overed  iu  six  weeks.  In  the  author's  upininn, 
the  course  of  the  <lisease  was  not  inBuenanl  by  the  op<'ndi*>n. 

Case  11,— (Dr,  Fenger,  IHHU.J 

iS'jr/i?opxiV. — i'ruxhing  iujunj  to  the  left  fornirm.  Ampuftifion  at  tower  third  of  hum n" us, 
Trtanujf  after  ihirty-sni  hourn,  StrHchittg  of  a.nilary  pitj-tm  uU^re  the  r/orir/e.  Little  or  no 
effect.  Forty-eiffht  hottr.'*  /ti/cr,  Teojymting  of  imuntt  and  dieimon  of  tterees  of  tfrachiut  jilerus, 
ParoTt/Mms  of  paiu  ami  opii<itholo»09  eniireiy  ^ttfppcd  for  thirt^^jfix  hours.  Hflupse  ami  death 
after  txvo  days, 

I.  H.,  a  fierman  hdiorer,  fifty-five  years  of  age,  was  brought  to  Cook  County  Hospital 
August  ^,  IHKO,  iin(l  placed  in  the  cart^  of  Dr.  Fenger.  A  few  hours  before  the  left  handl 
had  been  torn  completely  of!  in  «  machine;  the  idiia  and  ni<lius  were  broken  at  about  the 
middle;  to  the  bund  was  attached  the  skin  of  the  forearm  almost  up  to  the  elbow-joint; 
the  tenflons  and  muscles  of  the  forejirm  were  irregularly  torn.  This  injury  necessitated 
inimediale  amputation  at  the  lower  tliinl  of  the  humerus. 

Augttxt  *ith:  The  piitienl  rt^sted  well  during  the  night;  temperature  and  pulse  normal. 
Some  vomiting  folh>wrd  the  administration  of  ether. 

Augvid  {tth:  Liile  last  night  paroxysms  of  pain  in  the  amputation  wound  set  in,  which 
were  followed  hy  trismus,  eoutra<'tion  of  the  posterior  muscles  of  the  neck,  opisthotonos, 
S!e*7J  disturheil  by  the  paroxysms.     The  patieat  can  open  his  mouth  only  abcmt  ^i  ii<^h. 
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The  puslfrktr  muAcIes  of  tht*  tipck  an*  incMicmlely  stiff.  He  <h>es  mot  ronipluin  *4  any 
puin  except  at  the  lime  of  the  paroxysms,  which  tw-cur  abaut  every  two  hiturs  noil  eunelude 
in  twilthings,  thiit  i$^  piiiiifiil  eontnuiions  of  the  muscles  of  the  stump.  As  the  diseAiie  was 
iimnifestly  tet/inus,  itntJ  each  paroxysm  appeanni  to  have  its  starting-point  in  the  nerves 
of  the  iiniputiited  arifit  Dr.  Feiiger  n^s(>lvef^  to  try  nerve-stretehing  of  the  brachial  plexus- 
The  patient  was  anesthetijM'd.  An  incision  t>  em.  in  length  was  made  in  tlie  supra- 
elavifiilar  fossa,  ]•£  ineh  above»  and  paralk'i  with,  the  upper  bonier  uf  the  elavk-fe.  The 
plnlysnia  was  divideti  upon  the  guide,  but  afler  this  the  diss^H-ting  fiircrps  alone  was  used 
in  separating  the  tissues  lo  reach  the  braehial  plexus.  The  large  nerve-trunks  were  dn*wn 
out  of  tlie  wound  separately  by  means  of  the  bbmt  hook»  stretehe*!  by  traetion  l>otli  in 
the  central  and  in  the  iM^ripheral  ends.  These  thick  ner\*e-tnmks  were,  furthermore, 
eompR»sstH!  between  the  thumb  and  index-finger.  They  were  then  slipped  into  the  wound; 
a  drainage-tube  inserted;   tlie  wound  closed  and  dressed  antiseptically. 

AugiiM  6th:  Yesterday  afterntK>n  the  paroxysms  were  fewer  in  nnnilw^r  imtJ  leas 
viohnit.  The  patient  slept  some  during  the  night.  He  says  that  he  feels  better  than  be- 
fori"  the  openition»  but  on  ex»mination  it  was  found  tluit  the  lockjaw  and  stiffness  of 
the  muscles  of  the  neck  were  the  same  as  on  the  <ky  before.  Calabar  bean,  morphiUp  and 
chloral  were  aciniinistered. 

August  7th:  The  patient  slept  very  little  rlnring  the  night  on  aeeount  of  spasms  in  the 
arm  iind  paroxysms  of  opisthotonos,  which  rapidly  increased  in  violence  and  frequency, 
oecurring  every  fifteen  minutes.     The  patient  looked  haggard  ami  anxious. 

Ajs  the  tetanus  was  evidently  prtjgressing  toward  a  fatiil  temiination.  Dr.  Fenger 
resolvcti  lo  divitle  the  nerves  in  the  brachiid  plexus,  thinking  thaU  a,s  the  par<jxysms  had 
their  initial  point  in  the  nerves  of  the  stump,  division  of  the  nerves  might  ecjutrol  them. 

The  patient  was  again  anesthetized.  The  wound,  when  reopcntHl,  was  seen  to  be 
aggUitinated  by  perfectly  healthy  Icwiking,  coiigulattnl  plasma.  The  large  nerve-trunks  of 
the  brachial  plexus  were  easily  fiiund,  taken  out  of  the  wound,  divided  with  ^inafiors,  and 
then  replat?ed,  and  the  wound  was  chjsed  and  dressed  anliseptically. 

August  Sth:  The  paroxysms  of  pain  in  the  stump  and  the  opisthotonos  have  entirely 
ceased  since  the  operation.  The  patient  slept  well  during  tiie  night,  feels  much  relieveii, 
and  tallcs  hopefully.  The  niwscles  of  liie  nec-k  are  less  stiff,  but  the  patient  is  still  unable 
tit  open  liis  mouth  mon^  than  aljout  ]  2  inch.  The  internal  treatment  wa,s  c<:>ntinue«i.  The 
amputation  wounil  was  «lresscd.  and  no  swelling  nor  suppuration  found. 

August  9th:  The  patient  luul  a  return  of  the  paroxysms  of  opisthotonos  last  night, 
until  they  recurred  with  tlieir  former  frt*quency.  The  convulsions  increased  during  the 
night,  so  that  they  wxiirnul  every  five  minutes.  The  trismus  i*  unchanged.  The  patient 
still  lakes  a  gocwl  deal  of  noiirishment. 

August  10th:  Pulse,  13{);  temperature,  lOS.TS*  F.  The  paroxysms  are  increiising 
in  violence  and  frequency.     They  ixtur  now  every  two  or  three  minutes. 

Atigiist  nth:    Last  evening  the  patient  became  delirious.     After  this  the  paroxysms 
stopped.     Toward  numiing  the  breathing  betsame  difficult,  tJie  pulsi*  weaker,  and  he  died 
a  little  before  W  o'clock  this  morning. 
Cask  lit,— {Dr.  Fenger,  iHHik) 

SffTioptit. — Cntffhing  ittjnrtf  to  Uft  eibaw-joini.  Tetanujt  five  daya  lattr.  Amputation 
at  tht:  mutdic  of  the  humerui*,  mih  rigorous  strctvhtng  of  ail  jterrcs  in  the  amputation  i/y>ufuf. 
*Vo  rjfer/  on  the  tiiatiuj^.      Tu:eive  hours  after  the  opcratiou,  death. 

Joe  Chastmnd,  a  painter,  twenty-nine  years  of  age,  entered  CtM^k  County  Hospital 
July  6,  1880,  and  was  placed  in  my  care.  About  9  oVloek  in  the  morning,  while  painting 
at  a  distance  of  55  feet  from  the  ground,  one  of  the  hiwks  holding  the  iying-stage  gave 
way  and  precipilatt^J  the  pjiticnl  to  the  roof,  40  feet  l>elow.  He  struck  on  the  head  and 
left  siilc,  producing  an  incised  wounil,  about  -il^  inches  in  length,  on  the  left  side  of  the 
forehead;  dislocation  of  the  left  elbow;  fracture  of  the  right  radius  about  Ij.^  inches  above 
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the  wrist,  the  fmgmenls  ha\nng  at  this  pohit  niptun^d  the  tskin,  making  a  wound  about  1 
inch  in  length;  fnictiin?  of  right  half  t>f  pelvis.  The  di^^location  was  reduced  previous  to 
bis  admission  to  thu  hospital. 

On  udiiii.siitm,  four  hours  after  the  accident,  the  patient  did  not  show  any  evidenc«5  of 
shock,  talked  well,  and  sulTered  but  little  pnin. 

The  wound  eommuniealing  with  the  formerly  dislocated  elbow-joint  was  carefully 
cleansed,  ii  drainngo-tnhc  inserted,  and  antiseptic  dressings  applicnl.  The  arm  was  placed 
in  a  retlangnlar  suspension  splint;   the  other  vvuunds  were  also  dressed  autiscptically, 

July  7th:  Slept  sinne  diirinjj  the  night*  Xo  fever.  The  wound  at  the  elbow  was 
dresijed, 

Juhj  I2th:  Last  night  Ictanns  si4  in.  The  arm  was  amputated  at  the  middle  of  the 
humerus,  an<i  during  the  operation  the  nerves  wcrt^  stretched  in  the  amputation  wound, 

Juhj  ISfh:  The  strckliing  of  the  nenes  yesterrlay  had  no  influenee  at  all  upon  the 
tetiiuus,  the  paroxysms  of  which  increused  during  tlie  afternoon  and  night.  In  the  night 
the  patient  In^cauie  delirious,  and  died  this  morning. 

Cask  13,— (Dr.  Fenger,  Chicago,  1HH0,) 

Synopidt, — Pundurcd  iround  of  the  pffht  hand.  Four  days  after  the  injury,  trismjis  and 
opiathotonm.  Fourfetrt  days  after  the  injury^  viretvhlng  of  median,  i/iwar,  and  eutanefnt^ 
intrmvt  longu»  nerrejf  th  the  #w/cw*  bicipitali^^.  Immediatf  relief  of  the  ^yviptoms.  Trijnntui 
ami  tfiatius  entirely  (ILmppeared  after  fa nr  days,  Paresis  in  the  terriiory  of  the  median 
and  idnttr  neree,t  for  mren  months.  Neitratfjic  paiym  along  the  irunkii  of  the  nerres 
ftretchedy  and  hypereiihejtia  on  the  dornal  side  of  the  third  and  fourth  fingers  for  tkfft  week^. 
Recmery. 

*  W,  II.  O'Connor,  a  carpenter,  forty-three  years  of  age,  enteretl  the  hospital  July  HI, 
1880.  On  June  i6th  he  ran  a  rusty  ten-penny  nail  into  the  palm  of  the  right  hand,  !  •>  inch 
anterior  to  the  pisifomi  l>one.  The  nail  projected  from  a  l>oard  about  4  inches,  and  the 
woimd  was  made  by  striking  the  luind  agiiinst  it.  When  be  pulhil  the  nail  out,  the  blotM) 
spurted  in  a  continuous  stream,  and  he  lost  about  half  a  pint.  He  had  a  stream  of  coM 
water  running  upon  itie  wound  the  whole  night  to  ^^gvi  the  rust  out,"  and  afterward  put 
goose-oil  oa  iit* 

Four  days  later  he  experienced  pain  and  swelling  in  the  palm  of  the  haiui,  and  the 
6ngers  l>ecame  stiff.  He  sought  medical  aitt  at  the  Central  Free  Di»|Hmsary,  and  was  there 
directed  to  uae  poultices  of  flaxseed  meal  and  bread-and-milk  on  the  wound. 

The  (Miin  radiated  upward  from  the  bund  to  the  mouth  and  llien  to  llie  neck.  The 
trismus  was  so  painful  tbftt  he  pounded  himself  on  the  sides  of  the  jaw  to  produce  rvlaxa- 
Hon  of  the  ctmtractefl  muscles,  but  without  effect.  The  night  Ixfore  he  entered  the 
hospital  he  had  two  men  pound  and  squeeze  the  muscles  of  the  neck  and  jaw  and  forcibly 
open  the  mouth,  but  in  vain.  The  piiin  and  swellinji  of  the  hand  subsided  after  thret*  or 
four  days,  but  ibe  trismus  and  opisthotonos  increaseci  to  such  an  extent  that  he  became 
afrai<l  they  would  cbokc  htiu,  and  for  this  reason  ranie  to  the  hospital. 

On  admission  he  was  foiuid  to  be  a  well-nourisht^l,  robust-looking  man.  In  the 
posterior  part  of  the  thenar  of  the  fifth  finger  of  the  right  hand  wiis  a  small  eieatrix  from 
the  punctured  wound  which  had  healed,  wi tt^  oo  spelling  around  it,  but  tender  to  the  touch. 
The  pain  radiated  upward  along  the  inner  aspect  of  the  forearm  and  arm.  The  jaws  could 
not  be  se|ianited  uiort*  than  j  f,  inch,  and  the  posterior  muscles  of  the  neck  were  so  stiff 
that  the  head  con  hi  not  he  moved.  He  was  ordered  calabar  bean,  hydrate  of  chloral,  and 
bromid  of  potassium. 

Jidg  11th:  As  the  trisums  and  opisthotonos  were  tlie  same  as  on  the  preceding  day» 
nerve-s  I  retching  was  resortcft  to.  An  incision,  "ij  2  inches  tn  length,  was  made  in  the 
middle  third  of  the  arm.  over  the  sulcus  tiicipitalis.  The  internal  cutaneouii.  mediao.  and 
ulnar  nerves  were  taken  out  of  the  wound,  stretched  vigorously  in  both  direclions,  pressed 
between  the  fingers  and  an  ek»valor  of  the  palpebrae,  with  w bich  they  were  taken  from  the 
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woimii  and  then  n?iiiscrtetj  in  the  wound.  No  dniinage-tube  was  mserted.  Tlic  wound 
was  closed  with  Hntiseptic  silk  and  a  Lister  dressing  applied. 

Juhj  12lh:  Pulse.  G4;  temperature,  m.o'  F.  Last  night*  eight  hours  after  the  opera- 
tion, he  was  able  to  open  the  moulh  a  little  more,  so  as  to  alh>w  the  longuie  to  pass  out. 
The  stiffness  of  the  neck  continued  the  same.  lie  slept  well  during  the  night,  and  today, 
twenty-four  hours  after  the  operation,  he  feels  lietler,  and  is  able  to  open  the  mouth  suf- 
Briently  to  admit  two  fingers.  The  neck  is  much  less  stiff  tlmn  it  w*as  last  oight,  and  he  can 
move  the  head  a  little.     The  internal  medication  was  cod  tinned, 

July  iSth:  The  patient  slept  well  and  feels  much  better.  He  ean  n(>w  open  the  mouth 
frei^ly  and  move  the  neck,  but  the  latter  is  still  a  little  stiff  and  somewhat  painful  when 
moveti.  The  thirdp  fourth,  and  fifth  fingers  are  painfuL  and  so  far  paralytic  that  he  can 
flejf  them  but  very  little,  but  is  able  to  extend  them.  Paresis  of  the  ulmir  and  median 
nerves  is  also  present, 

Jul^  l^ik:  There  is  still  a  little  pain  in  the  nape  of  the  neck;  no  stiffness  in  the  jaws. 
There  Is  still  pain  in  the  third,  fourth,  and  fifth  fingers.     The  patient  slept  well  all  night, 

July  I5th:  The  patient  complains  of  pain  along  the  course  «f  the  nerses  which  were 
stretdied,  considerable  enough  to  remler  five  hj-pwicrmic  injections  of  mor|jbitj  necessarj' 
during  the  day*  No  stiffness  in  thic  jaw  or  neck.  Discontinued  the  calabar  brt-nn,  by* 
dmte  of  chloral,  and  bromid  of  potassium. 

Jnhj  l€ih:  The  patient  feels  numbness  on  the  flexor  side  of  the  forearm.  He  can 
move  the  thumb  slightly,  but  can  only  slightly  Hex  the  fingers.  There  are  occasionally 
stinging  pain  on  the  dorsal  surface  of  the  hand  and  shooting  pains  in  the  fingers.  Pulse, 
6:2;   temperature,  08.5°  F. 

July  IHth:  He  complains  of  twitchings  in  the  fingers,  particularly  the  middle  and  nag 
fingers,  which  are  very  sore  along  the  ilorsal  surface.  There  is  no  pain  along  the  inside  of 
the  ann,  but  he  complains  of  pain  in  the  shoulder;  b  up  and  about  the  whole  day;  sleeps 
weU»  and  his  appetite  is  good.  The  interrupted  curn'nt  was  ordered  to  be  applied  once  s 
day  to  the  arm  and  hand. 

August  7tk:  The  patient  can  move  the  fingers  better,  though  flexion  is  not  yet  normal. 
He  still  occasionally  complains  of  pain  in  the  palm  of  the  band  and  the  middle  and  ring 
fingers. 

The  patient  was  discharged  to  the  county  poor-house  cured. 

March  i,  1881:  Anesthesia  and  paresis  of  the  forearm  commenced  to  disappear 
rapidly. 

April  litih:  There  b  no  atrophy  of  the  forCJirm.  no  anestliesia  or  pain;  there  is  a  little 
stiffness  of  the  fingers,  but  active  mobility  is  normal,  so  that  he  can  flex  the  fingers  until 
the  ends  of  tlie  fiiigei^  touch  the  palm  of  the  band.  Sensibility  of  the  fingers  is  normal,  but 
they  are  a  little  colder  than  the  lingers  of  the  hand  not  operated  upon.* 

Case  14, — (Pepper,  Uuidon.  188 L**)  A  niilway  signalman  received  a  crushing  in- 
jiury  of  the  hand,  with  a  lacerated  wound^  Three  fingers  were  torn  off.  Antiseptic 
dressing  was  applied,  and  the  wound  heale*!  rapidly.  Two  weeks  after  the  injury  was 
received  tetanus  set  in.  The  median  and  radial  nerves  were  stretched.  The  paroxysms 
were  relieved  for  two  days,  but  on  the  third  day  after  the  operation  the  spasms  recurred 
violently  and  the  patient  sank  and  dieib 

Case  15. — (H.  D'OIIicr,  Paris,  IHSl.''^)  A  man,  fifty-four  years  of  age,  received  the 
fullowirig  injuries  from  a  tree  falling  upon  him:  flesh  wound  on  right  forearm;  large,  lac- 
erated womid  on  I  he  extensor  side  of  the  left  forearm,  whereby  the  extensor  tendons  were 
denuded;  subcutaneous  fracture  of  the  left  femur.  A  diffuse,  phlegmonous  inflammation 
took  place  t>n  the  third  day  after  the  accident,  in  the  right  fon^arm,  which  was  subdued 
by  large  multiple  incisions.    On  tlie  tenth  day,  at  a  period  when  the  condition  of  the  wounds 

♦  As  a  remarkable  feature  we  here  mention  that,  after  the  anesthesia  and  paresis  of 
the  nerves  stretched  Itiul  persisted  for  seven  months,  in  spite  of  all  kintis  of  treatment  they 
disappeared  spontaneously  in  the  course  of  two  weeks. 
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wfts  very  favorable  for  speedy  henling,  painful  spnsms  of  the  flexor  muscles  of  llie  forearm 
set  in,  causing  the  fi ejects  to  \w  very  lirmly  flexe<l.  These  paroxysms  increaiicd  in  number 
and  violeiitT  for  a  wt^'k,  and  then  symptoins  ot  lelanus  ronimrnred;  lockjaw;  $tiiTnes»  of 
the  nvck:  diflit'iilty  in  swallowin>r.  and  Irlanic  contractions  of  the  mnscles  of  the  alxiomcn 
and  lower  extrt*uiities.  The  patient  was  ane^lhclizccL  the  median  nerve  laid  bane  la  tlie 
middle  of  the  arm,  and  stretcht^l  vigorously  in  both  directions.  After  the  operation  ihe 
pain  and  niiiscolar  jspa^sms  ci'nsi'd  and  extension  of  Ihc  fingers  could  be  more  easily  j 
pi  i  shed.     Recovery. 

Cases  16,   17,   18,   10,  *2(l  41.— \a  tike  well   (1879^")   reports  two  eam^s  of  trauma  tir  ' 
tetanus  in  which  no  effect  followed  nerve-slpctching.     Lnnglon,  \Vrneuil,  and  Cow|x»r 
each  report  an  unsucces-sful  case  of  nervf^st retching  in  tetanus,  and  Ratton  pbeea  on  record 
a  esse  of  tetanus  treated  by  nene-st retching  which  was  followed  by  recovery. 


\  L     Locomotor  Ataxl^. 

It  was  the  excruciating  and  distressing  paio,  which,  at  a  certain 
period  of  this  disease,  embitters  the  existence  of  the  patient,  that  ftir- 
nished  the  indication  to  Langenbuch  to  try  nerve-stretching.  The  un- 
ex|)ected  effect  of  the  o|>eratioti,  immely,  that  not  only  the  pain  was  re- 
lieved, but  also  that  the  syni jjtonis  of  incoordination  di.sappeared»  at- 
tracted well-merited  attention,  as  all  the  remedies  hitherto  employed  in 
this  disease  had  been  devoid  of  practical  \'alue  and,  in  fact,  had  ap|>eared 
to  exert  no  infltience  whatever  upon  the  course  of  the  diseiisie. 

The  7  cases  which  are  reported  below  are  of  too  recent  date  to  enable 
us  to  determine  whether  or  not  the  beneficial  effects  of  the  operation  were 
laMing  or  finally  curative.  But,  nevertheless,  the  operation  has  mani- 
festly t>een  of  benefit  in  two  very  important  directions:  First,  a,s  to  the 
pain.  The  records  show  that  it  has  bwn  relieved,  or  rather  has  entirely' 
disappeared  in  tfie  5  cases  in  which  t*aiii  was  ncjted  among  the  symptoms. 
Second,  as  to  the  ataxic  symptoms,  especially  incoordination,  loss  of 
muscular  powder  in  the  limbs  affected,  and  consequent  inability  to  walk 
or  stand.  These  symptoms  entirely  disat*fieared  in  2  Civses,  were  mark- 
edly diminished  in  '2  eases,  and  fjurtially  diminished  in  1  ejise  in  which  the 
muscular  strengUi  increased.  In  1  case  the  effect  may  have  fx^*n  ex- 
perienced, but  is  not  reeorded,  and  in  1  Cii^se  only  was  the  operation  of  no 
effect  as  regards  the.se  symptoms. 

The  nerves  stretched  were  both  sciatic  and  crural  nerves  in  1  ease; 
both  sciatic  nerves  in  3  cases;  the  left  sciatic  nerve  in  1  case;  the  axillary 
nerves  in  1  ca.se;  and  the  right  median  and  ulnar  nerves  in  1  case. 

It  may  be  that  the  ^  ea.ses  in  which  the  ataxic  symptoms  entirely 
disappeared  were  crises  of  oidy  short  duration,  as  in  Langenbucirs  ease, 
in  which  the  patient  died  accidentally  tin  ring  the  chloroform  narcosis  for 
the  second  operation  upon  the  upper  extremity;  the  autojisy  showed  no 
anatomic  lesion  in  the  posterior  colutnns  of  the  spinal  medulla. 

But  that  even  inveterate  eases  may  be  elfectually  acted  upon  by  the 
operation  is  .shown  by  Debove\s  first  case,  in  which,  although  the  disea.se 
was  of  six  years'  standing  and  the  |)atient  had  been  confined  to  his  t>ed 
for  eigliteen  months  previous  to  tlie  operation,  the  i>ain  not  only  disap- 
peared, but  the  severe  ataxic  sjTiiptoms  also  diminished  so  considerably 
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as  to  allow  the  patient  to  stand  erect  and  walk  a  few  step;?  in  two  weeks 
after  the  operation. 

In  our  own  case  no  cflfect  upon  the  ataxic  symptoms  was  experienecd. 
It  is  possible,  howeven  that  the  eoniplication  with  large  Ijetl-sores,  and 
the  subsequent  low  condition  of  the  fyatient,  masked  a  beneficial  effect 
which  might  otherwise  have  been  afjparent.  On  the  other  hand,  the 
most  eharaeteristic  symptom,  namely,  the  ineoiirdi natron,  may  not  be 
affected  at  all,  as  may  l>e  seen  in  F>lenmcyer*s  case. 

As  to  what  and  how  many  nerve-trunks  it  is  advisable  to  operate 
upon  in  a  case  of  locomotor  ataxia  we  shall  take  into  consideration  the 
follow ing  facts:  The  very  interesting  and  unexpected  crossed  and  distant 
effect  of  the  nerve-stretching,  which  was  first  seen  as  an  exception  in 
Andrews'  ease  of  painful  contractures  of  the  lower  extremities,  but 
which  has  now  been  fully  confirmed,  as  a  rule,  in  hx-omotor  ataxia,  and 
which  has  been  further  confirmed  by  Brown-Sequard\s  ex{>eriments» 
leaves  it  an  open  cpicstion  whether  it  might  not  Ijc  sufficient  to  operate 
upon  only  a  limited  number  of  the  nerves  of  the  extremities  affected. 
When  Esmarch  stretched  the  axillary  nerves  for  pain  in  the  up|>cr  ex- 
tremities the  ataxic  symptoms  of  the  lower  extremities  ceased.  When 
Debove  stretched  the  right  median  and  radial  nerves  the  pain  disap- 
peared in  the  opposite  arm,  and  diminished  in  the  arm  oi>eratcd  upon. 
This  crossed  and  distant  effect  is  hy  no  means  constant.  In  has  been 
notcil  in  none  of  the  other  cases,  and  we  have  as  yet  no  means  of  iletcr- 
niining  beforehand  in  wlixit  eases  such  an  effect  will  take  jjlace  and  in 
w^hat  cases  it  will  not. 

It,  therefore,  seems  at  present  to  be  the  most  natural  |>lan  to  take  the 
indications  for  the  place  at  operation  from  the  pain,  and  to  commence  to 
stretch  the  nerve-trimks  in  the  territory  in  which  the  most  severe  pain  is 
stuff ered.  From  the  effects  of  this  first  operation  indications  for  the 
strc*tching  of  other  nerve-trunks  may  be  determined.  As  the  incon- 
veniences sufjsequent  to  the  operation  are  very  few  and  insignificant, 
and  a.s  the  course  of  the  disease  is  sufficiently  chronic  so  as  not  to  render 
any  rapid  surgical  interference  imperative,  it  seems  to  us  that  no  contra- 
indication  exists  for  this  plan  of  experimental  operating  by  degrees. 

Ca3b:  L— (Langi-nbuch,  Berlin,  1870 «*  *»;  Wc-stphal,  Berlin,  1881.*^)  A  merrliant, 
forty  years  of  age,  had  l>een  se\  eniJ  months  before  attacked  with  symptoms  of  X&iws  ctor- 
salb.  When  he  enteretl  the  hospital,  the  symptoms  were  so  pronounced  thiit  there  wiia 
no  doiiht  timl  the  disease  was  tabes  cli)rsalis  doh»rasa.  Besides  thoroughly  deveht|X'd 
ataxia,  there  were  peculiarly  intense  shooting  pains  in  ail  four  estlremilies.  BoniU^rg's 
symptom  was  present,  and  the  typieid  disturbimces  of  st^nsiliility,  e3|>eeially  in  the  lower 
cxtretnities.  In  walkingt  the  patient  threw  off  his  slippers  without  being  aware  of  it^  and 
was  unable  to  dbtmguish  wliat  he  was  walking  c*n.  From  time  to  time  constriction,  aa 
of  a  l>elt,  WHS  felt.  The  reflex  sensibility  was  somewhat  iiugmentp<l.  The  knee  symptom 
was  not  present*  but  a  high  degree  of  myosis  and  hypere-sthesia  of  the  skin  were  obserxed, 
especially  on  the  anterior  surface  of  the  femur.  All  tlie^e  dijiturban<*es  of  inner\*ation  were 
also  present,  thongh  in  a  less  degrei-,  in  the  upper  extremities.  The  patient  was  tortured 
by  incessant  puin  in  spite  of  all  sedative  treatment. 

As  the  pwiin  was  most  intense  in  the  region  of  the  left  seialic  nerve.  Dr.  Langenbueh 
proposed  to  Alretch  it.     With  the  patient's  consent  the  operation  was  performed  Septem- 
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ber  13,  1879.  TIm^  trunk  of  the  sciatic  nerve  appeared  somewhat  reddbh,  injected,  and 
swollen.  Under  jinei^thetiia  it  was  thoroughly  stretched,  and  sutures  nad  antiseptic 
bandages  applied.  The  woiuid  healed  in  a  few  days,  the  patient  having  ex j>erieiiced  entire 
ahsenee  of  pain  from  the  moinent  of  tlie  oixriition.  The  imniediate  consequence  of  the 
stretching  was  niolor  and  sensory  paralysis,  which  disapp<*ared  in  a  few  days  without  any 
return  of  the  pai!i. 

Twelve  days  after  the  first  operation  Dr.  L*ingenhuch  was  able  to  proceed  to  the 
«tretciung  of  the  right  sciatic  and  both  of  the  crural  nerves  in  one  operation.  Under  unti- 
Aeptie  treatment  the  wounds  hciilcd  in  a  short  time.  This  optTation  was  followed  by  the 
same  results  as  the  former;  the  pain  disappejipeil  permanently,  and  the  normal  mobility 
and  vendibility  were  regained  in  the  course  of  a  few  days. 

When  the  pitlient  made  his  first  eAsay  at  walking,  he  expressed  himself  that  he  now 
at  least  knew  what  he  had  beneath  his  feet.  The  first  attempts  at  walking  were  feeble 
and  incomplete,  but  improved  rnpitlly.  The  uncxptxzted  fact  was  st>on  discovered  that 
the  ataxic  symptoms  had  disfippeared  at  the  same  time.  When  the  patient  had  so  fai 
recovered  tluil  he  wiis  able  to  walk  mt»derutely  well,  he  left  the  hospital. 

Later  he  entered  another  hospital,  when  it  was  found  on  examination  that  the  ataxic 
symptoms  had  entirely  disappeared,  and  that  there  was  no  diminution  of  sensibility  in  the 
lower  e^ttremitii^s.  The  jMitient  was  able  to  walk  witli  the  aid  of  a  cane,  and  complafnecl 
only  of  tht*  abi>ve-named  symptoms  in  the  upper  extremities. 

As  the  pftins  in  the  upper  extremity  were  incn'asing.  and  as  the  result  of  the  operations 
on  the  lower  extremities  had  been  so  unexpectedly  favond>h^  it  was  resolvetl  to  stretch  the 
nerves  of  the  upf>er  extremity,  hut  the  patient  dicti  uncspcctt\ily  during  the  chloroform 
narcosis.  The  autopsy,  made  by  Dr.  C.  Weslphal,  demonstrated  eonchlsively  that  in  this 
case  there  wa^  no  disease  in  the  posterior  columns  of  the  spinal  conL 

Case  i.— (Esniarcb,  Kiel,  1880.**)  A  brief  notice  was  made,  in  the  Ninth  Congresa 
of  German  Svirgeons*  held  in  llerlin  in  1880,  of  a  case  which  Quincke  had  diagnosed  as  tabes 
dorsalis,  in  which  violent  paina  in  the  upper  extremity  were  experienc«.*d.  The  ner\'es  in 
the  axilla  were  stretched.  The  operation  was  followed  by  very  satisfactory  result-s:  not 
only  the  pain  in  the  upjwr  extremities,  but  also  the  pain  in  the  lower  extremities,  lis  well 
m  the  other  symptoms  of  ataxia,  ceased. 

Case  3. — (Erlcnmeyer,  1880.**)  A  tmvn,  thirty-nine  years  of  age,  suffered  from  so- 
called  "rheumatic"  pains  in  the  right  leg  in  IKTl*  which  continued,  increiising slowly  until 
1878.  when  manifest  symptoms  of  ataxia  were  notitt»d.  In  Decern l>er,  1878,  paresis  of 
the  bladder  occurred.  In  the  summer  of  1879  the  patient  became  unable  to  walk  or  stand. 
In  November,  I87i*,  exquisite  ataxia  of  the  lower  extremities  set  in,  with  a  very  considerable 
lack  of  cotirdinalion.  The  extremities  were  ctjld;  sensibility  was  tliminisheih  patellar 
n^ilex  absent;  the  patient  could  not  fei'l  the  position  of  his  legs  at  all  He  had  very  Uttle 
*'Druckkraft"  (pressure-force).  Most  of  the  time  thert^  was  no  pain  at  all  in  the  legs. 
Incuntinenct*  of  urine  was  present. 

Diagnosis:  Tal>es  lumbtlis.  Prognosis:  Unfavorable.  All  other  known  remedies 
having  been  tried  in  ^ain,  nerve-stretching  was  i-esorteil  to. 

June  ^V,  ISSO:  The  patient  was  anesthetized  witli  chloroform,  an  incision  made 
between  the  great  trtK'hanter  and  the  tul>er  ischii,  and  the  right  sciatic  nerve  expoised* 
It  was  lifted  from  the  wound,  stretehed  x  igorously,  and  twistetJ.  The  nerve  was  flattened 
and  of  a  grayish  color. 

July  Jd:  The  ataxia,  sensibility,  and  tendon  reflex  were  exactly  the  same  as  before 
the  operation,  but  the  *'Dnickkraft"  was  consid^-rably  augmented,  as  might  be  seen  by 
comparing  the  right  leg  which  hud  hct^n  ojwratctl  upon  with  the  left  leg,  which  had  noL 
The  patient  was  still  unable  to  stitud  up. 

At  this  date  the  left  *fiulic  nerve  was  slretchefl  in  the  same  numner  as  in  the  former 
operation,  strict  antisepsis  being  maintained  in  each  operation.  In  spite  of  the  nutiseptic 
precautions,  however,  erysipelas  set  in  in  the  wound  and  continued  for  three  weeks. 
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Examinatinn  th^n  showed  an  aygmentittioii  of  the  *'Druekkraft,**  but  no  amelicimiioo 
whiitcver  of  the  tithcr  ataxic  symptoms. 

Case  ^. — (Dtbove,  Parb,  ISBQ,**)  A  maji,  fifty-six  years  of  age,  was  s«*iz€d»  in  1874 
with  vehement  pains  in  both  legs,  and  six  weeks  later  symptoms  uf  incoordinatioo  appeared 
This  was  follawetl  by  pains  in  the  upper  extremitieis,  but  no  ineotirdinatioti  was  here  m> 
ticeable. 

November,  1880,  the  patient  enteriHl  the  bospitaL  He  eomplained  of  att^ekji)  of 
severe  pain  in  the  lower  extremities^  whieh  increased  in  violence  at  aigbt,  SubeutJineous 
injieclions  of  morphin  were  ordered,  and  as  much  a^  3  grains  was  j^ven  in  ibc  eourse  of 
twenly-four  hours.  Everj'  one  or  two  wwk**  attack*  of  gastric,  urethral,  and  vei^icii!  pain 
were  experienced.  Slight  cystitis  also  exiiiteii.  Ineiiiirdinatitm  was  present  only  in  the 
lower  extremities,  which  were  highly  atrophic.  The  patient  had  lieen  obligi'd  to  remain  in 
licd  for  the  previous  eighteen  months.     There  were  tjcd-sores  on  bis  back, 

November  ISlh:  An  incision  was  made  in  the  middle  of  the  thigh,  the  left  sciatic  ner\'e 
retracted,  and  stretched  vigorously  in  both  directions.  The  nerve  was  replaced,  the  wounfl 
closed,  and  an  antiseptic  dressing  applied.  FroTTi  the  day  after  the  operation  no  pain  waji 
felt  in  any  of  the  extremities,  and  only  slight  pain  in  the  wound.  Formication,  from  time 
to  time^  c<]>mmenced  in  the  left  leg,  and  from  there  cxten<ied  to  the  right  leg.  Two  days 
later  there  was  no  pain  whatever,  lie  could  feel  his  legs  in  the  Iwd.  The  inco(>rdi nation 
in  both  extremities  hud  diminished.  Two  weeks  after  the  operation  no  return  of  the  pain 
had  bct^n  cxperienceiL  The  Si-n.^ibility  in  the  lower  extremities  wns  normah  lie  couhl 
move  the  legs  so  much  belter  that  only  traces  of  the  in cotirdi nation  remained.  The  pa- 
tient could  now  stand  er«*ct  and  take  a  few  steps  with  the  support  of  another  person.  The 
wound  did  not  heal  by  first  intention.     The  gastric  trouble  disappeared. 

Case  5. — (Debove,  Paris,  1B80.**)  On  December  IG,  1880,  a  case  of  hxHmiotor  alaxiii 
was  operated  upon  in  whieh  the  constant  severe  pains  with  exacerliiitions  were  mainly 
confined  to  the  upptT  extremities.  The  right  median  and  radial  nerves  were  stretched. 
After  the  operation  the  pain  diminished  in  the  right  arm  and  tli*j4ippenred  entirely  in  the 
left  arm»  and  in  the  lower  extremities  the  plunlar  anesthesia  diminished  considerably  on 
the  left  side.  The  incrxJrdination  was  so  much  amelioralfMl  that  the  patient  WJU  able 
to  walk  without  help.     He  us  now  able  lo  sleep  regularly. 

CiSE  C.-— (Fenger,  Chicago,  1880.*") 

Synopsis . — Locomotor  aiuxia  of  tuo  years  duration.  Incoordination  of  muscles  of 
lower  and  upper  e^remiiies.  Ocuhmoior  parexis  iritJi  diplopia.  Ftdffyrunt  paroxysm  at 
pains  in  lower  cjriremiiies.  Stretching  of  both  sciatic  and  crural  nerrcs.  Healing  of  wounds 
by  firsi  intCTiiion.  Cessation  of  paroxjisms  of  pain.  No  chanijc  in  the  rest  of  the  atamc  symp* 
toms.     Brd-nores.     Pyemia.     Death. 

Charles  Grundin,  a  cabinet-maker,  fifty-four  years  of  age,  was  admitted  to  Cook 
County  Hospital  September  B,  1880.  The  patient  sta.tes  that  bis  family  history  Is  good. 
His  parents  ilied  of  old  age.  No  hereditary  tendencies;  no  vetiereul  disexise.  He  has 
used  stimulanls  moderately.  Habits  and  surroundings  good.  Has  had  several  attacks  of 
intenuittent  fever  of  abort  duration;  once  suffered  from  slight  dysentery,  and  once  from 
acute  rheumatism.  These  dist*ast*s  all  occurred  twenty  years  ago.  Since  that  time  his 
health  has  been  unifomdy  good  until  two  years  ago.  when  he  liad  an  attack  of  incoUrdina- 
tion  and  numbness  of  the  lower  extremities,  slight  strabismus,  and  ptosis  of  the  left  eye. 
These  symptoms  were  relieved  by  medicinal  Ireatnicnt  in  six  wet*ks.  Since  this  time,  ex- 
cepting a  slight  numbness  of  the  feet  and  lingers,  he  has  been  perfectly  well  until  four  w<N?ks 
before  he  entered  the  hospital,  when  be  began  to  have  difficulty  in  walking,  particularly 
ID  the  dark.  He  lost  considerable  strength  in  the  lower  extremities,  and  the  p^iin  in  the 
feet  and  tiie  ends  of  the  fingers  increased. 

On  admission  the  patient  said  that,  generally  speaking,  he  felt  prt»tty  well;  bis  appe- 
tite was  excellent,  bowels  regular,  and  be  slept  well. 

On  examination  we  found  a  marked  loss  of  coordination  in  the  lower  extremities;  he 
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waij  utiablf  to  »\um\  erect  when  hh  eyes  were  closeil  or  when  he  looked  upward.  Thrit* 
was  a  iJiarketl  diiiiinutiori  of  eutaneoiis  ant!  nnisciiUr  sensibility,  the  patient  being  UDable 
to  perceive  tJie  contart  of  hiis  feet  with  the  flwjr>  the  f<;*et  -seeming  to  rest  on  stand.  There 
w^as  paresis  of  the  motor  tx-uli  nerve,  whii^i  was  notit^able  on  aeeount  of  the  diplopiA. 
The  patient  stated  that  he  had  noticed  a  diminution  of  his  visual  powers,  especially  in  the 
rij*ht  eye.  He  eoni[jhiine<l  of  cK^easionHl  diffieiilty  in  micturition,  it  K>eiug  more  frequent 
and  requiring  eon.-^idernbh^  effort.  His  hands  and  arms  were  tremuhius,  *o  that  he  waa  ' 
unable  to  hold  any  object  steaflily.  He  did  not  seem  to  be  annoyed  by  any  undue  irrit»-^ 
tion  regardinjf  his  sexual  desire^  although  he  stated  thiit  previous  to  the  present  illness  he 
had  been  addicted  to  excessive  indulgence  in  sexual  luxuries.  Examination  of  the  vii»\ 
organs  revealed  nothing  of  note, 

Sejif emitter  1  ith:  Was  given  fluidextnict  of  ergtjt  and  it>did  of  potassium.  The  patient 
complains  of  fulgurant  pains  in  the  left  thigh  ami  leg,  which  recur  several  limes  daily, 

Octohi'r  Hth:   Feels  us  though  his  legs  were  ash^p. 

October  1 J/A;  He  can  obtain  rest  ami  sleep  only  by  means  of  morphin, 

NQvembtr  Cth:  The  fwilient  has  l>een  unable  to  walk  for  the  last  three  weeks*  audhtis 
be«n  confinefl  to  his  bed.  Suffers  pain  in  both  lower  extremities.  Sleep  can  he  obtained 
only  by  the  use  itf  morphin.     His  appetite  is  pt>or  and  be  is  getting  weaker, 

Dtctmhrr  jsth:  The  patlenl  was  anesthetized  with  ether,  and  Dr.  Fenger  prc»eeedeti  to 
stretch  the  nerves  of  the  lower  extremity.  An  ineision  was  made  on  each  side,  just  lielow  J 
Foupart's  ligament,  the  crural  nerves  exposed,  stretched,  n*plaeefj  in  the  wimnds,  drainjigt»> 
tubes  inserted,  the  wounds  elosed  with  aseptie  silk»  and  a  Lister  dressing  applied.  The 
patient  was  tlien  tume*!  on  his  face  and  both  sciatic  nerves  stretched  simultaneously,  the 
left  by  Dr.  FcngtT  and  the  right  by  Dr.  Verily.  Drainage-tubes  were  inserted,  the  wounds 
elos<:'d  with  aseptic  silk,  and  a  Lister  dressing  applied. 

DfvemhcT  iUth:  TcniptTalur#\  101'*  F.  Some  pain  in  the  right  thigh  and  leg,  whieh  was 
control letl  by  ii  byp^Klermie  injectiun  of  1 4  grain  of  morphin. 

December  40th:   Pulse,  IH;    temperalure,  99"^  F,     The  patient  has  less  pain. 

Janiiiirif  J,  LSHJ:  The  wounds  wen^  dressc^d.  They  looked  well  and  were  aggluti* 
nated.  No  suppuration.  The  sutures  and  drainage-tubes  were  removetl.  lie  does  not 
complain  of  any  pain. 

January  lOth:  The  wounds  are  entirely  healed,  and  the  Lister  dressing  was  removed. 

January  ^fith:  The  patient*s  appetite  is  pfK>r;  strength  gradually  failing.  He  is  not 
able  to  stand  up.  There  is  no  increase  of  strength  in  the  legs,  but  he  does  not  complain  of 
pain  in  the  extremilies  any  longer. 

February  Ittt:  X  Ix^l-sore  was  found  o\er  the  sacrum.  The  patient  fe^ls  weak,  has 
no  appetite,  l»ut  no  pain, 

February  lOth:  Pulse,  1 10;  temperature,  103*^  F.  The  bed-sore  is  considerably  en- 
larged and  suppurating.  The  patient  is  slightly  delirious. 

Ftbrnary  I6tk:  The  patient  died  this  morning  on  account  of  pyemia  from  the  extensive 
bed-aores. 

Case  7. — (Soein,  Basle,  )88L*^)  A  man,  thirty- three  years  of  age,  was  affected  with 
ataxia,  which  was  characterized  by  marked  troubles  of  cocirdinalion,  constricting  pain  in 
the  body ,  n  ud  v  iol  e  n  t  j  Kii  n  i  n  ho  t  h  lower  ex  t  re  mi  t  ies .  The  ri  gh  t  seia  tic  nerve  was  st  re  trhed . 
The  wound  ilid  nol  held  by  first  intention,  but,  notwithsliiniling  the  suppuraticm,  the  pain 
on  the  right  side  ceas^nl  entin^ly.  The  siime  operation  was  now  performed  on  the  left  side. 
Fourteen  days  after  the  se^ettnd  operation  was  performe^d  the  patient  died  from  multiple 
embolism  caused  by  thrombosis  in  the  right  jjopl ileal  vein. 


VII.     Anehthetic  Leprosy 

Cascb  1  AND  2. — Jameji  R.  Wallace  (1H81**)  reports,  in  the  Indian  Medical  Guxette, 
taea  of  ad\'mnced  anesthetic  leprosy,  wliicb  were  both  greatly  Ijenefiled  by  nerve-atjretcb- 
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ing.  In  the  first  case  the  disease  fiiatiifejiteii  tt^'lf  m  i\w  arnh  After  the  operation  the 
recovery  of  sensation  was  perfect,  and  the  patches  of  discoloretl  anesthetic  skin  recovered 
their  normal  eulor  mid  sensation.  The  pj*in,  numbness,  etc..  dUappeareil  jind  iil  Ihe  end  of 
two  months  the  improxement  Si^eiiifd  eonfiriiied  and  complete. 


From  tlie  resume  given  ahove  of  the  different  affections  of  the  nervous 
system  in  which  nerve-st retching  has  been  tried,  with  the  adde<l  ab- 
stracts of  cases,  imperfect  as  it  may  he,  as  only  a  limited  jrortion  of  the 
literature  has  been  at  our  disposal,  it  will  easily  he  seen  that  each  class  of 
these  diseases  or  affections  of  portions  of  the  nervous  system  will  have. 
in  future,  to  t>e  treated  of  in  a  separate  chajjter  of  its  own,  as  each  of  these 
diseases  is  different,  not  only  as  to  the  imiications  for  the  operation,  but 
also  as  to  the  prognosis,  the  effects  of  the  operation,  etc. 

It  is  illogical  to  speak  of  or  discuss  indications,  effects,  and  results  of 
nen*e- stretching  in  general,  or  to  talk  enthusiastically  for  or  against 
the  operation  as  such.  Von  Nusshaum,  two  years  ago,  stated  that 
relapse  of  the  suffering  for  which  ner\'e-st retching  had  been  performed 
had  not  yet  l^een  olxserved,  although  in  some  cases  four  or  five  years  had 
elapsed  since  the  operation.  It  will  readily  l>e  seen  that  this  remark  was 
far  too  enthusiastic  from  the  present  status  of  our  knowletfge  of  the 
matter.  It  was  only  a  very  short  time  after  this  assertion  of  von  Nuss- 
baum  was  pul>lished  that  Czerny  made  the  much  less  enthusiastic  re- 
mark that  he  would  not  place  any  extravagant  and  exaggerated  hopes 
on  the  nerve-stretching,  but,  on  the  other  hand,  that  he  would  not  deny 
that  the  operation  was  a  powerful  remedy  for  the  depression  of  vitality 
ill  a  nerve-trunk,  without  its  annihilation,  and  that  he  would  consequently 
resort  to  the  o|>eratit»n  as  an  tiliimitm  refugium  in  cases  in  which  motor 
and  mixed  nerve-trunks  had  been  roused  to  an  abnormal  condition  of 
activity  from  one  or  another  cause.  For  the  sensory  nerves  he  would 
prefer  excision. 

Our  preceding  remarks  regarding  the  net^essity  of  individualization 
do  not  [jermit  us  to  agree  with  Czerny,  This  will  [>e  seen  from  several 
of  the  facts  stated  above,  namely:  A  motor  nerve,  as  the  seventh,  is 
stretched*  with  perhaps  invariably  good  results,  in  mimic  spasm.  An- 
other ]>riricipally  motor  nerve^the  twelfth^shows  better  results  by  ex- 
cision than  by  stretching  iti  spasmtxlic  torticollis.  In  entirely  sensory 
nerves,  as  the  fifth  pair,  nerve-stretching  lias  shown  somewhat  l>etter 
results  than  excision*  and,  finally,  the  crossed  and  distant  effects  from 
nerve-stretching  indicate  with  sufficient  clearness  that  the  l>ene{it  of  the 
operation  dt>es  not  depend  merely  upon  the  depression  of  activity  in  the 
nerve-trunk  stretched,  but  rather  ui>on  its  effect  upon  the  nerve-centers, 
of  which  we  are  as  yet  entirely  ignorant. 

We  should  not  be  surprised  if  future  observers  should  show  that  from 
this  effect  of  nerve-stretching  upon  the  brain  and  spinal  medulla  ex- 
tensive benefit  might  l>e  derived  from  the  operation,  and  give  further 
indications  for  its  advisability  in  diseases  in  which  it  had  not  previously 
been  tried. 

A  few  remarks  only  remain  before  we  leave  thU  subject. 
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The  duration  of  the  disease  of  the  nerve  does  not  appear  to  have  any 
direct  influence  upon  the  effect  of  the  operation,  as  it  has  sometimes 
proved  successful  in  most  inveterate  cases.  The  condition  in  which  the 
nerve-trunk  stretched  has  been  found,  namely,  injection,  swelling, 
atrophy,  anemia,  or  apparent  health,  has  been  of  equally  slight  import- 
ance as  regards  the  results. 

Whether  the  wound  necessitated  by  the  operation  has  healed  by  first 
intention  or  after  suppuration,  or  even  after  complication  with  ery- 
sipelas, it  has  not  affected  the  final  result  of  the  nerve-stretching.  The 
two  latter  complications,  therefore,  have  done  no  further  harm  than  the 
causing  of  inconvenience  to  the  patient. 

As  to  the  question  of  possible  danger  attributable  to  the  nerve- 
stretching,  it  must  be  said  that,  so  far  as  the  records  go,  there  has  been 
no  danger  at  all  from  the  stretching  of  the  nerve  itself;  that  is,  there  has 
been  no  neuritis,  no  tetanus,  no  permanent  paralysis,  etc. 

As  far  as  the  question  of  danger  from  the  wound  is  concerned,  it  may 
be  stated  that  there  is  no  more  and  no  less  danger  than  from  any  other 
incised  wound  of  the  same  size.  It  will  be  almost  always  in  the  power  of 
the  surgeon  to  obviate  any  grave  or  dangerous  complication,  by  using 
strictly  antiseptic  precautions,  by  being  careful  of  the  adjoining  organs, 
by  choosing  the  most  appropriate  anatomic  locality  for  the  operation,  etc. 

In  conclusion,  we  think  that  nerve-stretching  deserves  to  have  a  fair 
trial,  not  only  in  the  nervous  diseases  above  referred  to,  but  also  experi- 
mentally in  others,  as  well  of  the  central  as  of  tlie  peripheral  ner^"ous 
system. 

When  numerous  observations  shall  be  in  the  future  collected,  and  the 
cases  of  homologous  affections  classified,  we  shall  then  have  more  sharply 
defined  indications  for  operation  than  we  have  had  up  to  the  present 
time,  when  neuralgic  pains  or  spasms  have,  with  few  exceptions,  been  the 
main  and  only  indications  for  nerve-stretching. 
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OPENING   AND   DRAINAGE  OF  CAVITIES    IN 
THE  LUNGS* 


WITH    J.    H*    HOLLISTER^    M.D, 

It  is  only  a  little  more  than  a  decade  since  Professor  M osier,  of  Greifs- 
wald,  in  Germany,  conceived  the  brilliant  idea  of  conilmting  cavities  in 
the  interior  of  the  lung  by  surgical  means.  It  was  natural  that  the  con- 
sump)live  cavity,  being  the  most  common  in  the  lungs,  and  the  variety 
which  offered  the  most  desperate  resistance  to  medical  treatment,  should 
be  the  first  selected  for  a  trial,  for  the  following  reasons : 

L  The  superficial  wall  of  such  cavities  was  known  to  be  adherent,  in 
most  cases,  to  the  wall  of  the  chest;  consequently  the  cavity  could  l>e 
oi)ened  without  much  danger  of  opening  the  pleural  cavity,  and  thereby 
causing  a  fatal  pyopneumothorax. 

£,  It  was  believed  by  a  large  part  of  the  profession  that  infection  of 
the  still  healthy  lung  tissue  was  caused  by  aspiration  of  the  liquefied 
cheesy  matter  contained  in  the  consumj^tive  cavities,  and  this,  when 
brought  in  contact  with  still  healthy  l>ronchial  tubes,  would  cause  endo- 
bronchitis  and  perilironchitis,  which  were  shown  by  Virchow  to  be  among 
the  most  common  features  in  the  consumptive  destruction  of  lung  tissue. 

Mosler  opened  and  drained  a  suf>erficial  consumptive  cavity,  using  a 
silver  drainage-tube.  The  result,  however,  did  not  fuUil  the  exii^cta- 
tions.  The  patient  died  in  due  time  from  the  pulmonary  consumption, 
which  had  progressed  notwithstanding  the  operation.  As  a  conse- 
quence of  this,  the  surgical  treatment  of  consumptive  cavities  was  aban* 
doned,  to  remain  in  the  historj^  of  medical  science  only  as  an  interesting 
experiment. 

Although  Moslcr*s  o]>eration  was  of  no  avail  in  the  treatment  of 
pulmonary  consumption,  it  accomplished  this  much  good,  that  it  called 
the  attention  of  tlie  profession  to  the  surgical  treatment  of  cavities  in  the 
lungs,  and  demonstrated  that  such  cavities  might  be  opened  and  drained 
without  any  of  the  dangers  or  inconveniences  which,  from  a  priori  reason- 
ing regarding  a  hitherto  untried  surgical  procedure,  might  be  expected  to 
arise. 

The  next  step  in  the  surgery  of  the  lungs  was  to  attack  less  malig- 
nantly destructive  pathologic  processes,  which,  as  w^e  know  from  observa- 
tion of  like  processes  in  other  tissues  of  the  body,  may  terminate  in  re- 
covery. These  processes  include  suppuration  and  gangrene  of  lung 
tissue;  in  other  words,  abscesses  and  pulmonary  gangrene. 


•  Rcjid  befure  the  Minnesota  Stule  Mediml  Stx-iety,  June  ^0,  188L 
Sci.,  1S81,  vol.  Ixs^ii,  p,  370. 
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Cavities  ari^^ing  from  acute  pathologic  processes  iJi  the  lung  tissue 
naturally  present  themselves  as  objects  for  surgical  treatment,  when  the 
anatomic  conditions,  that  is,  the  position  of  the  cavity,  make  such  treat- 
ment possible,  for  the  following  reasons: 

There  is,  in  the  nature  of  these  two  pathologic  processes,  nothing 
absolutely  fatal,  nothing  necessarily  progressive,  as  in  tuberculosis,  when 
this  has  developed  so  far  as  to  form  a  large  cavity.  When  the  contents 
of  a  gangrenous  or  abscess  cavity  are  entirely  removed,  there  remains  in 
the  walls  of  the  cavity  no  disease  of  tlie  tissues  which  should  necessarily 
]>revent  the  closure  of  the  cavity.  This  has  l>een  detoonstrated  by  a 
nunilxT  of  cases  of  this  kind  in  which  spontaneous  recovery  has  taken 
place  by  evacuation  of  the  contents  of  the  cavity  through  tlie  bronchial 
hit>es, 

lint  in  spite  of  the  possibility  of  spontaneous  recovery,  which  in  pul- 
monary gangrene  rarely  occurs^  but  is  somewhat  more  common  in 
abscesses,  a  number  of  cases  remain  in  which  the  size  and  progressive  en- 
largement of  the  cavity  and  the  gradual  faihng  of  the  iiatient's  strength 
enal>le  us  to  determine,  a  considerable  time  Ijefore  death,  tliat  a  fatal 
result  is  inevitable,  and  it  is  in  such  cases  that  we  are  tempted  and  have 
the  right  to  claim  assistance,  by  means  of  surgical  interference,  for  the 
following  rciison : 

The  decomj>osing  contents  of  such  cavities,  whether  gangrenous  fluid 
or  ichorous  pus,  cause  the  j>rogressive  destruction  of  the  lung  tissue  in 
l(}ecK  namely,  tlie  increase  in  size  of  the  cavities,  a>;  well  as  the  general 
poisoning  of  the  organism  by  absorption,  with  rise  in  temj^erature  and 
decrease  in  strength.  Besides  this,  the  poisonous  contents  of  the  cavi- 
ties are  apt  at  any  time,  by  aspiration  through  the  bronchial  tubes,  to 
give  rise  to  purulent  i>ronchitis,  broocliopneunionia,  or  {jleurisy  in  dis- 
tant  parts  of  the  longs.  Any  of  these  complications  may  at  any  time 
cause  a  sudden  fatal  termination  before  the  time  at  which  the  gangrene 
t>r  piilmonarj^  abscess  would  come  to  its  natural  termination  by  exhaus- 
tion. 

From  the  above  considerations  we  are  justified  in  desiring  and  at- 
tempting to  evacuate  the  contents  of  such  cavities,  and,  in  so  doing,  to 
expect  not  only  to  arrest  the  progress  of  the  disease  and  avoid  the  com- 
plications from  distant  parts  of  the  lungs,  Yml  also  to  cause  the  closure  of 
the  cavities  so  as  to  effect  a  definite  cure. 

The  number  of  cases  of  acute  cavities  in  the  lungs  in  which  surgical 
interference  has  l>ecn  resorted  to  is  as  yet  very  limited,  only  six  cases 
having  tx*eii  re[>orted,  and  these  within  the  last  three  years.  Of  these 
.six  cases  only  one,  our  own  case,  was  successful^  in  so  far  that  it  termi- 
nated in  a  complete  reco^'ery. 

But  even  from  some  of  the  cases  that  terminated  fatally  it  was  seen 
that  immediate  relief  and  temporary  improvement  in  the  patient's  con- 
dition followed  the  operation  to  such  an  extent  that  the  attention  of  the 
medical  profession  was  drawn  to  the  subject,  and  justifiable  encourage- 
ment was  given  to  further  trials. 

The  importance  of  the  subject  warrants  the  report  in  detail  of  the 
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cases,  which  we  shall  give  as  rainutely  as  we  are  able,  and,  ha\'iiig  done 
this,  we  shall  discuss,  as  far  as  possible,  the  most  important  as|>ects  of  the 
question. 

The  first  two  cases,  on  account  of  the  imperfect  reports,  hut  with  the 
diagnosis  confirmed  by  the  autopsy,  only  show  that  the  snrjj^cal  evacua 
tion  of  the  contents  of  the  cavities  gave  considerable  relief  to  the  pa- 
tients, and  in  the  second  case  this  relief  lasted  so  long  that  recovery  was 
fully  expected. 

C"a3E  l.^Large  abgrc^s  of  ikt  hirer  iohe  of  the  right  hmg.  Ineiision  in  the  mammary 
region.  Washing  out  of  the  carify — immediate  retief.  Acute  pleuriify  on  the  opposite  side. 
DeiUh  tuenty-nine  hours  after  ike  ojteration  * 

A  man»  forty-four  yciirs  of  age,  was  broiiglit  into  the  hospital  sniff ering  from  greiif^ 
ilyspneii.  Exiiminaitioti  sliowecl  Iwo  large  ftycluiititig  «bsteajit*s  in  the  iieighb-orhixxJ  of  Ihr 
right  nipple.  Pressure  over  the  «bsL*es3  CAvities  showed  that  they  communicated  witli 
t^eh  other,  and  caused  mereased  dyspoeti  and  cough,  which  brought  up  a  quantity  of  pus. 
The  diagnosis  was  supposed  to  be  an  empyema  which  was  about  to  oix^n  through  the  walls 
of  the  diefltt  ami  hjid  already  tjrokcn  into  the  lung. 

An  ineision  was  made*  through  which  about  a  quart  of  pus  was  evacuated*  Tltf 
cavity  was  washed  out  with  earbollzed  water,  and  the  patient  experienced  immediate 
ri-ljef.  On  the  following  day,  hov\  e\'er,  twelve  hours  after  the  operation,  the  fever  set 
anew,  and  the  physical  cxiiminalion  showed  that  a  pleurisy  was  commeDcing  in  the  left 
lung.  The  patient  died  twenty-nine  hours  after  the  operation.  Tlie  autopsy  showed  no 
empyema,  but  a  ver>*  large  absct\s^  of  the  lower  lobe  of  the  right  lung  and  a  recent  pleurisy 
on  the  left  side, 

Thi.s  case  came  under  treatment  at  so  late  a  stage  of  the  disease  that  it 

has  no  value  as  regards  chagnosis  and  the  method  of  operation .  It  shows, 
however^  that  the  operation  was  followed  by  some  relief,  and  did  not  in 
any  way  hasten  the  fatal  termination,  hut  was  performed  loo  late  to 

prevent  it. 

Cake  11.—  Lanje  aLneeitH  in  hicer  toi*e  of  left  lung.  Fetid  expectoration.  Inifufficneiit 
drainage  thmitgk  the  bronchial  tubcji.  Iiirimoji  in  sixth  intercoitnl  spare.  Drainage  ami 
washing  out  liith  rarlmlizvd  u  titer.  Marked  improTement  for  tiee^nty-six  day  it .  Sudden  and 
Htiezpeeted  death  on  the  (hirti/-frst  day-^'auxf  not  ^iven.\ 

Early  in  1879  1  was  called  to  s«'ca  Bavarian^  aged  thirty-four,  who  was  much  emaci- 
ated, but  presentefi  the  appearance  of  having  been  a  very  powerful  man.  The  pntient 
had  a  hoarse  voice  and  a  rapid  pul.se,  his  temperatun^  on  further  examination  Ijeing  found 
slightly  above  the  normal.  He  hud  had^  five  years  before,  a  violent  attack  of  pneumonia, 
from  which  he  had  never  entirely  recovered,  but,  although  for  a  time  somewhat  better 
than  during  the  pneunionia,  his  general  health  ha<]l  Ijecome  much  worse  than  it  had  1 
prior  to  the  attack.  Two  years  subsequent  to  the  pneunioniii  he  bacl  three  attacks  i 
hemopty«»iii,  a  year  after  which  symptoms  of  acute  pJeurijsy  made  their  appeanuice  on  the 
left  side.  At  the  pres**nt  time  the  patient  has  much  cough  and  a  mucopurulent  cjqiec- 
toration.  On  phy.Hical  exaniination  the  right  lung  ia  apparently  normal.  There  b  a 
total  absence  of  vesicular  respiration  on  the  left  side,  gurgling,  increased  on  coughing,  being 
present  at  the  same  time;    there  is  complete  dullne&s  on  pereu*.sion  while  the  patient 

♦  Radek:  Centralbl  f.  Chir.,  1878,  vol.  v,  p.  750. 

t  R.  S.  Sutton,  Pittsburgh.  Pa..  1871);  Chieago  Medical  Review.  1881,  vol.  iii,  p. 
112. 
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n'mains  sitiinj*.  On  the  pMlienl's  a-^isruming  a  rt^t-umWiil  p«ji»tnrt',  siicTiissiun  showetl  a 
diHidcd  tiietallic  tinkling.  Tin-  rtviinib'iil  poHition  provok*-Ml  eouglu  wilh  incri^as»il  p\- 
pL-ctoralion  liaving  a  foul  ixlor.  Tb«:  putieni  w»s  Infuni^ed  that  his  easf  was  on**  nf  dcnibU 
ful  prognosis^  itiid  thereupon  left  further  fircKXMliire  tr>  ihe  physicbin.  The  day  folh»wbg 
the  examination  just  mentloneil  I  visited  the  patient  in  eompany  with  Dr.  Gei*rge  Rohan- 
sen,  fully  prepare! I  to  operate.  To  tletermine  tlie  fi)rre<'tne.^s  nf  the  diagnosis  of  the  suji- 
p*Fjse<l  eavity  the  lun;|f  was  n-spirnteri,  jjivitij;  vent  lo  quite  a  quantity  of  iH-mior»Ht  pits.  A 
Itistoury  was  plunjfeil  into  tlie  lung  at  the  sixth  mtercust-al  .spftce,  |^i^ing  ^ent  lo  quite  a 
quantity  of  foul,  purulent  material,  which  was  ejeeied  with  Mime  force  when  the  pntienl 
i*oughed.  Two  large-nized  Xelaton  eatheten*  wen-  passed  into  the  envity  through  the 
opening  and  set*ured  by  adhe>sive  plaster  at  the  margins  of  the  wound;  farlnilized  distilled 
water  at  a  temperature  of  100*^  F.  was  projeete<h  hy  means  t^f  a  Daviflson'^  sjTinge,  through 
<>ne  of  the  eatheters,  passing  out  through  the  other.  The  patient  experienrt-fl  the  odur  of 
earholie  aeid  at  it,'*  first  injeetton.  The  eavity  was  waiiheil  out  daily  for  a  month,  the 
patient  being  well  fecL  He  was  aide  to  Lw  up  and  alioiil  for  tWenty-six  dnys,  and  W8>* 
apparently  on  a  fair  road  to  recovery  when  he  died  suddenly  on  the  thirty-first  day*  At 
the  autopsy  an  absee^s  was  found  invctlving  the  entire  lower  lolie  of  the  left  lung.  The 
pleura  pneumonali*  and  eostatis  were  gtued  logi*ther.  An  enlarged  brnnehml  tube  led 
from  the  ahsress  to  the  traehen. 

This  ca.se,  altliough  so  superficially  imported  tliat  it  fhics  not  furnish 
any  tangible  point.s  for  the  difTerential  dia^^nosis  between  eiiipyenia  and 
(jiiliiionary  abscess,  has  considerahly  more  ii»terest  than  Radek's  case, 
t>ecatise  it  shows — the  diagnosis  being  contirnied  l\v  the  autopsy — that  a 
large  ptilnioiiary  abscess  was  opened,  drained,  and  washed  out,  witlj 
unmistakable  retief.  and  that  the  efkn-ts  were  so  lienefieia!  that  the  pa- 
tient seemed,  for  thirty  days,  to  be  in  a  fair  way  to  recover.  The  au- 
topsy, valuable  as  to  the  eonfinnation  of  the  diagnosis  of  pulmonary 
abscess,  failed  to  demonstrate  the  eause  of  the  patient's  death,  ami  eon- 
secpieiitly  the  iniportanee  of  the  ease  is  limited  to  the  immediate  conse- 
fpi^ntces  of  the  operation. 

The  following  ea.ses  have  considerably  more  interest,  partly  Iwause 
the  diagnosis  was  carefully  made  t>efore  tlie  operation-^  and  partly  lie- 
eaiise  the  main  feature  in  the  indications  in  all  these  rases  was,  by  the 
operation,  to  evacuate  fetid  or  gangrenoits  matter  from  pulmonary 
ca\ities  having  insufficient  outlets  through  the  bronchial  tubes,  and  where 
roriseqiiently  the  remaining  fetid  matter  |irodtieed  symptoms  of  general 
jiuisoning  by  absor|dion,  as  ffver,  collapse,  etc.,  as  well  as  fHjisoning  of 
the  rest  of  the  lung.s,  in  the  shape  of  diffuse  fetid  hroia  hitis.  In  all  these 
eases  except  one  the  ojjeration  was  followed  fjy  tlecided  relief,  temporary 
in  two  eases,  and  permanent  in  our  own. 

Ca&e  III,—  M nit i p!f  frtiii  ubnctnjsejf  in  tnwrr  lohe  ttf  ritjht  lunfj,  ^nbjtequrnt  to  brontkUin 
mut  plturfipHfuftumia.  Hectic  diarrhat.  lu»u^rintt  ottflfi  through  the  bronrhi.  InHjion 
in  righth  initravttal  )*parr.  miJxmpultir  iim\  Driiimtt/f  atul  wajthin^f  mit  uith  Coud^^s  fiuid. 
Temporary  recitation  of  cough  tiud  fetor  for  three  terekj*.  Inmiffieient  drainage.  Return  of 
fetor.     Pieuropntumoma  on  the  opfxtvite  jtidf.     Death  fifty  daijs  after  the  operation  * 

A  man,  forty-niue  years  of  ag<^*  hiol  bronchitiis  in  December,  1878,  and  in  February, 
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18711,  a  plturapiieuQionia  and  fetid  t*xpf*ct»>raH«m.  He  iniprnvcd  fur  a  lime,  but  then 
suffered  &  relstpae.  In  July,  1870,  ho  ontiTcd  Middlrsex  llo^^pitaL  On  admission  thrre 
wtui  coiisolidatiun  uf  the  Iowit  lobe  of  the  righL  lung,  witli  excjtviiliun  uf  iLs  ccatrHl  porlion, 
the  cavity  sign."*  being  locuted  ut  about  the  level  of  the  spine  (»f  the  mfvcnlh  dor^il  x^ertcbra, 
and  in  line  with  the  angle  of  the  scapula.  There  were  considerable  liectic.  diarrhea^  and 
anorexia.  The  hreiith  and  expeclonilion  were  extremely  fetid^  the  latter  l>eing  mucapuru- 
lent  in  character  and  wry  abundant,  amountinR  tci  ab(mtone  pint  in  lwenty*four  hour*. 

The  area  of  excavalion  having  l>een  carefully  marked  out,  the  operation  was  per- 
formed September  11  th.  A  medium-sized  trocar  was  hr^t  pa.sse<i  in  at  ttie  eighth  tnler- 
etwtal  space,  niifl'^eapular  line,  and,  a  free  incision  having  Ijeen  made  through  the  tiasues 
down  to  the  intercostal  muacles,  the  fine  trocar  whs  withdrawn  and  a  full-siz/ed  hydrocele 
tro<:ar  in^rted  to  enlarge  the  operiiug,  through  which  the  drainage-tube  was  afterward 
inserted.  Carbolized  dressings  were  then  applied.  A  moderate  (pianlity  of  fetid  puis 
escaped  from  the  wound,  and  subsequently  a  free  t)Ut  never  abundant  *lischarge  from  the 
drainage-tube. 

The  expectonition  and  cough  almost  entirely  ceascfl  The  wound  was  dressed  dally 
under  the  carbolic  spray,  and  injtvtioiii*  *tf  Condy's  permanganate  of  potash  solution  were 
used. 

Ochbrr  2d:  There  was  some  return  of  the  fetor  of  breath,  the  discharge  from  the  tube 
having  always  been  somewhat  fetid.  Some  trouble  was  cK'casioned  by  the  drainage-tube 
getting  out,  its  rein  trod  uctiun  being  rendered  more  difficult  by  encrtMiching  granutations, 
and  the  tube  was  felt  to  strike  against  some  impetiimcnt  deep  in  the  lung.  The  cliaimel 
was  kept  dilated,  Iiowever,  and  the  patient  improved  in  strength,  and  on  Octol*er  50th  was 
transferred  to  Brompton  Ilospitjib  The  fetid  spuLi  returned  towajd  the  end  of  the  month, 
however;  the  amount  expectoralcfl  also-  continued  to  lie  very  scanty.  The  patient  lost 
ground  rapidly,  and  was  finally  attacked  by  t^leuropneumcmia  on  tlie  oppoeite  side,  fntm 
which  he  died  October  3lst,  lifty  ilays  after  the  o]KTalion. 

The  autopsy  demoustnitcd  scvenil  interc  oumiunicating  cavities  in  the  lower  lobe  of  the 
right  lung.  This  lobe  was  firmly  adherent  tlu^ugliout,  and  a  drainage-tube  passing 
through  the  eighth  intercostal  space  entereri  the  coulractetl  cavity,  which  was  connected 
with  the  main  cavity  by  n  short*  dilated  bronchu.s.  It  was  evident  that,  in  contracting 
upon  the  tube,  the  wiill  of  the  cavity  partially  cKiUided  its  extremity.  The  remainder  of 
the  lobe  was  consolithited  by  tibroid  interiititial  pneumonia  surrounding  brtmchiectatie 
cavities.  There  was  broncho  pneumonia  with  elFusion  on  the  left  side.  The  rest  of  the 
lung  was  cmphysenuitous. 

Besides  the  very  remarkabie  relief  derived  from  the  operation,  tliis 
ea.se  is  mainly  intcreMiiig  beeaiise  it  shows  that  the  insuflieietit  drainajue 
and  evaeitation  were  evidently  the  reason  why  the  latter  failed  to  save  the 
j>atient's  life.  And  it  was  here^  as  in  Radek*s  ease,  the  poisoning  of  the 
other  lung  from  the  deeomposed  contents  of  the  cavity  w^hieh,  resulting 
in  a  pleiiropnenmonia,  caused  the  patient's  death.  In  short,  we  may  say 
that  tiie  patient  died  notwithstanding  the  operation,  on  aceoont  of  the 
jK-rhaps  inevital>!e  insuffieieney  of  ttie  operation,  but  by  no  means  from 
any  reason  for  which  the  operation  itself  could  tx^  held  accountable. 

A  similar  condition  iirobably  existed  in  WiUiams'  case,  which  is  men- 
tioned only  very  briefly — too  briefly  to  allow  either  deductions  or  criti- 
cisms, but  which,  for  the  sake  of  completeness,  we  sliall  mention. 

Case  I\\*— Dr.  Williams  briefly  mentions  that  in  one  ease  he  pasM^d  an  aspimlor 
needle  int«>  a  bronchiectalic  cavity  without  result.     On  a  si'contl  tnpping*  however,  he 
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surceedcd  in  pvacuating  the  rontt'nts  of  a  Itniitefl  riiipy<nnu,  which,  hv  thinks,  amy  liave 
Iwen  niiu.'«*ci  hy  thf  previous  parart'Titesis, 

It  is  easily  seen  that  in  Williams'  ca,He  it  is  difficult  to  determine 
\\  hether  the  entire  want  of  success  of  the  operation  was  due  to  avoidable 
inefficiency  in  the  method  of  operating  or  to  the  unavoidable  surgical 
intractability  of  lironcbicetiilie  cavities  in  generah  Such  cavities,  on 
account  of  their  well-known  irregnhirly  ssieeulated  and  often  ramified 
shape,  present  very  great,  if  not  insurmountable,  diffieulties  for  effective 
surgical  interference. 

The  following  ease  is  very  interesting,  because  it  presents,  notwith- 
standing the  want  of  an  autopsy,  a  clear  case  of  acute  pnhnonary  gan- 
grene subse<iuent  to  a  croupous  pneumonia.  The  descripHon  f*f  the 
case,  as  well  from  the  etiology  as  from  the  carefid  description  of  the  de- 
velopment and  physical  signs,  leaves  no  doubt  as  to  the  correctness  of 
the  diagnosis.  It  is  probably  the  first,  if  not  tlte  only,  case  of  puhnonary 
gangrene  treated  by  surgical  operation,  which,  as  far  as  temporary  relief 
is  concerned,  may  be  accounted  a  success. 

<'asK  \. — Gangreuoujf  rariit/  ht  middle  tobr  of  right  lung  ifubjitquatt  to  crou}>ous  ptiev- 
nwnia.  Inmiffident  outlet  through  the  bmnrhi.  Adtfuamic  cotidititm  *jf  palietit.  Ineittion 
in  ike  region  of  the  angh  of  '^^  seapida.  Drainage  trifh  irtjeetiotiM  of  earft&lized  troter.  De- 
rided improvemrnt  Jot  a  teeek.  Cefjtation  of  fiior  ctf  breath  and  eipeetoration.  Heturu  of 
fetid  rjcpevtornlion,     ('nllapst'  and  death  furlrf  dai/a  after  the  npendioti,^ 

The  patient,  a  niiiti  iibout  sixty  years  nf  ape,  Imd  always  bct^ii  in  p*n)ci  hcjillli  until  tsvn 
iTKinths  piTviuUii  Lu  theuperatitui,  during  which  time  he  liaci  hxiH  ii  httle  shortness  o!  breath 
*tn  gmng  up  hill.  Two  week.^  previc»us  to  the  operation  he  had  a  suthlen  attaek  ot  pneu- 
lUtfuia  of  the  riglil  aide»  with  eliills,  pain  in  the  right  sitje,  pneunn>nie  erepitus,  and  ruiity 
iputum.  The  case  was  not  very  severe,  the  Icmperalure  never  cxeceding  105*  F.,  and  in 
atniut  It  week  he  got  up.  Twt>  days  later  tlie  cough  bceflme  worse,  Le  fell  weak,  had  to  go 
Iti  lied,  and  his  breath  hafl  an  offensive  odor. 

Oel*jber  l^Jth  he  suddenly  expectorated  half  a  pint  of  fetid  gray  fluid,  and  sunk  rapidly 
into  a  condition  of  collafise.  On  the  next  day  the  patient  wa.s  covered  with  elammy  per- 
spiration, his  respiration  was  rapit!  and  ditfiruU,  with  loud  trachea!  rales;  pulse,  130,  very 
feeble;  could  not  lie  down  on  account  of  the  cough.  The  air  of  the  whole  room  was  ex- 
Ireraely  offensive  on  account  of  the  gangrenous  iwlor  of  breath  and  expectoration*  The 
uudter  expeetctratcd  Avas  principally  a  thick,  tenacious,  niucopumlent  mass»  hul  frequently 
alteraating  with  this  wa.s  a  thin,  gray,  offensive  fluid,  which  seemed  to  gush  inlfi  his  ihroal 
NUildenly,  in  sueh  quantity  that  he  would  spit  out  mouthful  after  mouthful  of  about  half 
an  ounce  each  for  thre*:  or  four  times  in  succession.  The  right  side  was  slightly  less  res<»- 
nant  than  the  left,  espe<i!i]ly  at  the  base  and  at  and  under  the  right  nipple.  There  wns  less 
respiratory  sound  on  the  right  side  ami  h ss  locjd  vit>ration,  but  all  the  sounds  were  greatly 
masked  by  tracheal  riles;  he  had  no  pain;  the  tongue  was  brownish-black  and  dry»  and 
the  imtient  was  verj'  weak.  I'ndt  r  invigorating  and  stimulating  tn^itment  he  seemed  to 
imf>rove  a  little  for  a  day  or  two,  but  then  the  expectoration  diminished  and  he  V>eeflnu' 
w*>rse.  Four  days  later  a  quantity  of  the  same  fetid  fluid  as  l>efore  was  extieetoniled,  and 
lie  felt  a  little  relieved,  but  soon  afterward  the  expectoration  stopped  again  and  the  ady- 
namic condition  of  the  patient  increased. 

(>n  October  iOth  ilisfinct  eavemons  respiration  was  heard  below  the  spine  of  the  right 
.wH[)ijta,  and  external  to  jind  below  the  right  nipple.     The  diagnr;si&  was  now  made  id  a 
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large  cuvity  extending  chiefly  lliruugh  llic  raifldle  lol>e  ot  l\w  ripbt  liinp,  with  no  effident 
outlet  for  the  c-ontaitied  ftlid  matter,  and  n  f  onst^quent  adymmiic  touditinn  of  the  patient 
from  ptjj.sonifig  by  the  fetid  pus.  It  wa**  now  resoUed  k»  optrtite,  \iith  a  view  to  pro- 
curing an  uiitl«'t  for  ttic  fetid  matter,  tor  the  fritUming  reasons: 

1.  That  the  uetual  eundition  of  the  patient  niade  it  rertuin  thiit  he  would  die,  and  I  ha  I 
very  speedily, 

*2.  That  there*  woiihl  he  s^ime  ehanf-e  fur  his  life  if  the  eavity  could  be  found  and  an 
ojiening  made. 

3.  That  it  wniild  be  jusltBablc  to  explan'  with  tin  aspirator,  and  if  the  eavity  waa  found, 
to  enlarge  I  be  ojH'ning  and  put  in  a  draina|{e-tul>e\ 

At  II  point  ni*flr  the  angle  of  the  scapula  an  aispirator  nee<lle  was  inserted  for  three  or 
four  inches.  No  fluid  cHcafKHb  but  very  fetid  air  was  drawn  through  the  tul:w?.  On  holding 
it  t-andle  near  the  eannida,  the  flame  was  blown  to  and  fro  during  rejipiration^  m>  Uiat  evi- 
dently a  eavity  had  l>f^n  n^acheiL 

Using  the  cannula  ns  a  director,  a  knife  wai^  inserted  bi^tweeu  the  ribs,  and  by  the  sid* 
of  the  knife  dressing  forceps  were  slipfied  in  and  the  wound  enlarged  snfhciently  to  allow 
the  intrrxluction  of  a  small  india-rubWr  tube.  Through  the  latter*  a  Httle  carbolic  acid 
;!»oIution  was  injeetpth  This  seemeil  to  occasion  a  fit  of  coughing^  when  about  half  a  pint 
of  fetid  pus,  of  the  same  character  as  the  former  offensive  expectoration,  was  forcibly 
expectorated.  The  tube  was  left  in  the  wound,  whicli  wan  eovertHi  by  a  large  pad  of  a 
dosien  folds  of  coarse  muslin,  wrung  out  of  a  sobitiun  of  carbolic  acid.  This  dressing  was 
orffer**d  to  lie  changed  every  three  lioufiv. 

For  the  first  week  after  the  operatitin  the  intprnitnient  was  very  decide*!.  For  six 
days  the  ex|>ectonition  was  very  nuich  diminished.  The  fetor  also  became  much  less^ 
except  nl  the  time  wl]<*ti  the  dressinij  was  changed.  lie  enjoyed  bis  food  more,  and  was 
altogether  more  comfortable.  The  respiration  liecame  uiuch  clearer  in  the  left  lung  and 
the  unalTected  jmrL^  of  tin?  right  lung»  the  moist  stninds  iMnng  much  less  frequent,  and  the 
tracheal  rflles  only  occasional.  The  discharge  from  the  wound,  however,  continned  ex- 
tremely otfensive,  notwithstan<ling  the  diiily  irrigation  of  the  eavity  by  a  siphon*  When* 
ever  the  fires#(ing  was  cbiiiiged,  it  was  fnund  to  be  soaked  with  n  disebarge  for  an  area  of 
five  to  six  inches  in  diameter.  As  the  water  wliich  escat>ctl  t>n  washing  out  the  cavity  was 
only  slightly  stained,  the  otTensiveness  was  attributed  not  to  any  retentit)n  of  pus,  but 
rather  to  riloiighing  within  the  Inng. 

Eighl  <Inys  after  the  operation  the  discharge  had  lessenc**!  a  gcxnl  deal,  but  the  ex- 
pectoration now  incr*»ased  and  again  became  offensive.  The  pxdse  increased  to  IH; 
temperature,  100"  F.  On  the  next  day  he  was  lH*tter  in  the  morning,  had  less  cough  and 
expeclorati*m.  and  tiuik  fiHxl  well.  Bnt  the  woimd  was  lieginning  to  §longh,  and  a  few 
gangrenoiLs  bhiek  shr<*ds  were  discharged  ibrough  the  drHinag<*-tnlje.  In  the  afternoon  he 
tjccanie  very  ill,  with  labnn^d  lireatbing,  quick  puise,  and  profuse  cold  sweats.  From  this 
lime  he  gradually  l>ecame  weaker,  would  take  no  more  food,  and  died  November  2dt 
apparently  fr<jra  atimple  asthenic.     No  autof)sy  was  held. 

Isolated  a.s  this  casc^  stands  as  an  effort  to  evariiale  the  contents  of  an 
indisputably  pm^renoits  lun^  eavity,  it  may  be  hazardous  to  venttirt?  any 
jtistifiable  eriticisin  tipon  the  o|ieration  in  the  ease  in  question,  from 
which  tn  deduce  any  conclusions  showing  that  iti  snefi  a  case  the  patient's 
life  niif^ht  have  been  saved,  Bnl  it  is  })arely  possible  that,  if  an  opening 
had  also  been  made  in  the  anterior  wall  of  the  cavity  when  the  cavernou.s 
breathing  presented  itself  aronnr!  the  nipple,  tlien  more  efficient  and 
perhaps  suffieieni  drainage,  and  an  outlet  for  all  the  gangrenous  matter, 
fluid  as  well  i\s  solid,  might  have  been  effected. 
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That  a  double,  free,  and  extensive  opening  of  sitmlar  pulmonarj" 
cavities,  with  thoroughly  effective  drainage,  by  no  means  involves  any 
additional  danger,  but  rather,  when  practicable,  k  liable  to  make  it 
possible  to  save  the  patient's  life,  we  claim  to  show  by  the  following  case: 


Case  \'I. — Large  Seiid  abscess  carUy  in  middle  lobe  of  ngfU  Imtg,  canned  bjf  auppitration 
around  a  ktrge  eckhiocaemis  cyM  of  tueltc  ^ears^  standing.  Fetor  of  breath  and  cipectoration. 
Imrufficicnt  ontlei  through  the  bronchi,  Di^n^e  pnndeni  bronchUi^  in  the  rest  of  the  right 
ung.  Fcver^  emaciatimt^  and  collapse,  Ejrplorafory  oJipiration.  Incimon  in  third  inirr- 
cojttal  apace  on  anterior  stirfate^  tiro  inches  to  right  of  sternum.  Digital  exjAmation  of  the 
capittf*  Counter&pening  in  fifth  interrostts!  sjmce,  anterior  axillary  line,  Remoral  of  tlie  gae 
of  the  eehinococrn^  cyM  through  the  anterior  opening.  Drainage  by  meant  of  a  large  rubber 
lube.  IVaithing  out  of  the  cavity  with  carbolic  acid  folution,  Antiitptie  drennng.  Definite 
cessation  of  fiior  of  breath  and  expectoration.  IVound  clajtcd  in  ^ix  wecka.  In  the  aetenth 
weekf  bronchopneumonia  of  right  Inng^  icifh  diffuse  pttrulent  bronchitis  of  this  and  of  the  loner 
lobe  of  left  lung,  lasting  four  lacks.     Perfect  recorery.* 

Francpsco  Cuputo,  Itjiliun,  a  Itilxjrer,  tliirly-four  years  of  agp,  was  admitted  to  Coolc 
C  ounty  Hospitnl  and  piat^^d  undrr  Dr.  Iloll iter's  care. 

Previous  History, — Father  died  at  the  age  nf  scventy-sevcni  mother  still  living.  He 
tiBS  one  brother  and  one  sister  who  are  in  gwKl  health.  He  liad  always  had  good  health 
until  twelve  years  ago,  at  which  time  he  was  a  mounted  icrcndariiip  in  Italy,  and  on  duty 
from  three  to  four  hours  conseeutively.  He  had  at  this  time  a  hemorrhage  from  the  lungs 
of  about  two  oiinees^  in  eon.seqiienrc  of  which  he  was  ohlige<l  to  remain  in  the  hospitnl  a 
w*eek.  For  the  following  two  years  he  was  well.  After  this  time  he  hud  a  eoiigh,  aceom- 
paniefl  by  pain  around  the  right  nipple.  The  pain  subsided  on  the  applicution  of  leeches; 
the  eoiigh  also  dis/ippaared  entirely  after  a  month.  In  the  following  years  he  had  every 
autumn  a  return  of  the  pain,  always  at  the  same  point  in  the  ehest,  l)etween  the  third  and 
fifth  ribs,  and  around  the  nipple,  aceonipanietl  by  cough.  This  would  persist  for  about  a 
month,  Ijc  relieved  by  the  use  of  leeehes  and  venesection,  and  disappear  entirely.  During 
the  last  four  years,  however,  the  pain  heeame  more  se%  ere,  as  did  also  the  accompanying 
rough.  In  the  intervals  between  the  attacks  he  would  occasionally  feel  some  pain  in  the 
region  of  the  right  nipple  when  lifting  a  heavy  weight  on  the  right  shoulder. 

He  eame  to  New  York  in  1H78,  where  he  stayed  &  year  and  a  half.  He  was  able  to 
work  all  thb  time,  except  during  tlic  usual  attacks  of  ttie  pain  and  cough  in  the  fall,  during 
which  he  expectorated  nmcous  matter,  wbich  occasionally  was  stighlly  streaked  witli 
bhiod.  In  June.  1880,  he  came  to  Chicago  and  commenced  work  as  a  common  laborer. 
In  SeptemlM»r  the  pain  in  the  left  nipple  set  in  again.  It  was  a  steady,  unvarying,  intense 
pain,  nccompaoictl  by  only  a  slight  cough.  His  appetite  remained  goad,  and  he  did  not  go 
to  bed,  but  was  forced  to  cease  work  for  two  weeks.  Duiing  October  he  was  at  work  again. 
In  November  he  was  ohhged  to  stop  work  on  account  of  a  return  of  the  pain  and  cough. 
He  lost  bb  appetite,  l>ecame  weak,  was  confined  to  liis  bed  about  half  the  time,  and  finally, 
three  weeks  before  he  entered  the  hospital,  he  was  obli^^ed  to  remain  in  Ijed  i!l  the  time. 
During  this  time  he  had  no  appetite,  was  feverish,  would  cough  up  about  a  pint  of  mucous 
nuitter,  somclime.s  streaked  with  biood,  in  twTnty-f our  hours,  and  was  distressed  night  and 
day  by  the  cough,  w^hich  he  could  subdue  only  by  lying  prone  in  bed.  A  catapla-sro  was 
applied  to  the  chest  and  some  medicine  given.  Suddenly,  about  a  week  l>efore  his  at!- 
mission  to  the  hospital,  he  coughed  up  a  large  quantity  of  whitish  matter — as  he  says. 
*' white,  like  paper.""  This  was  not  follow  eti  by  n*lief  of  the  pain  or  cough,  which  rather 
increiLsed.  He  grew  weaker  and  weaker,  could  not  eat.  was  not  able  to  sleep  on  account  of 
the  cough  and  pain,  and  was  told  by  those  about  him  that  his  breath  was  offensive^  he 
himself  not  being  able  to  deb-et  this. 

*  Christian  Fenger,  Chicago  Medical  Review,  1881,  vol.  iii,  p*  57. 
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On  admission  the*  patient  mis  in  ft  prufu.v^  persptration ;  pulse,  0^:  lemperatupp. 
lfj+'^  F,;  respiralittD,  SO;  tniigiie  sli^'hlly  ctwitvil,  WliPti  Uv  lies  an  the  hack  ami  tlie  rlirst  %> 
prr(*us^*ti  he  r<jiugli>5  illc■e^>illIltly.  iind  n  very  ivlfensive  tnidr  is  nolit'etl  around  the  bed. 
Wheii  he  lies  prone  on  the  right  j^itie  the  cough  ceases,  aini  the  offensive  odor  is  Dot  so 

Examination. ^-The  patient  is  poorly  nourislied,  taH,  and  of  moderate  weight, 

Percvssion. — Wlien  the  patient  h  sitting  up  in  bed,  porevissi*jn  on  the  right  side,  over 
the  siipraelavieular  and  infraclavicuhir  repionij,  is  normal,  but  from  the  second  rib.  in  the 
mammary  and  Inframnmmiiry  n-giuns,  the  pcreussiun  is  dulL  There  in  also  dull  p«'r»J 
cussion  iti  the  axillary  and  infra-axillaiy  n^p^n*,  and  over  tlie  st^pnlar  and  interscapula 
regions.  In  tlie  infniiseaptdar  region  percussion  is  normal.  When  the  patient  lie*  on  the 
hack,  then*  is  an  area  of  lynipanitie  pereussion  sound  on  the  anterior  side  of  the  body, 
namely,  in  ttie  nuHnmury  region. 

Itispt'diott. — Both  sides  of  the  ehesJ  partieipate  equally  in  the  respiratory  movements. 
The  right  aide  of  the  rhest  is  neither  sunken  nor  prominent.  The  intereostal  spaces  hmve 
the  same  appearance  on  the  right  as  on  the  left  side. 

I'uipation. — In  ihe  region  of  the  dull  {H^reussion  the  peetoral  fremitus  is  nearly  but  not 
quite  absent. 

AuncuJta^ion.  -Over  the  right  aide  of  the  ihest.  Sibilant  rftlea  in  tlie  upper  lobe,  in 
the  reg^ion  of  Ihe  dear  (KTeussirm,  and  in  the  posterior  part  of  the  lower  bdie,  0%er  Ifie 
rc^giuns  of  dull  peniission  the  respiratory  sunntls  are  cthseiire.  When  the  patient  lie^  dowru 
aujycultaiiikn  over  the  tympanitic^  territnries  gives  cavemou.s  respiratory  soimds. 

A  hyptwlennic  neetlle  was  intrmhu-ed  ULiir  the  right  nipple  by  Dr.  W.  P.  Verily,  House! 
Physician,  while  the  patient  was  sitting  up,  and  some  fluid  withdrawn,  which  was  thin, 
gruyish,  and  luul  the  same  otfensive  fxhir  as  the  breath.     On  mieroseopie  examtmttion  this 
fluid  was  found  to  contain  a  large  number  of  pus-CMdls,  with  fatty  detritus  and  bac  terift. 

Diagnoms. — Fetid  cavity  in  the  middle  lobe  of  the  right  lung,  nearer  to  the  anterior 
surfac-e,  and  most  superficial  at  the  nipp^le,  having  an  insufficient  outlet  ihrough  a  large 
bronchial  tube  in  the  anteritfr  border  of  the  cavity.  DifTuse  purulent  bronchitis  in  the 
rest  of  the  lung.     Five  grains  of  quinin.  every  four  hours,  and  whisky  were  oniered. 

Dvcemhvr  22d:  The  patient  feels  a  little  easier.  When  he  is  lying  on  the  breast,  no 
offensive  mlor  is  perc<*ptible.  When  he  turns  on  the  t>ack.  however,  the  breatli  l>eet>mes 
olfensive,  with  an  o<ior  like  rotten  eggs,  and  cough  sets  in.  In  tlie  morning  the  pulse  was 
84;  temperature,  D9°  F.;  respiration,  ^i..  Eveniug:  Puls<\  }>0;.  temperature,  104*  F,; 
n^sfunitioD,  35. 

For  the  next  four  days  tJie  patient  rfMUJiinetl  jn  the  same  condition,  having  cxaeerba- 
tions  of  the  fever  at  nighty  and  lyintr  prone  on  the  riglit  side  in  tuder  to  avoid  the  cough  and 
offensive  breathing, 

Dtrtmber  2('fth:  With  the  kind  permission  of  Dr.  IIol lister,  under  whose  care  the  pa- 
tient was  lying  in  the  bospitxil.  Dr.  Fengtr  saw  the  patient  and  resolved  to  open  and  wash 
out  the  cavity.     The  reason  for  the  ftpc^rsvtion  was  the  following: 

As  the  large  cavity  in  the  anterior  part  of  the  lung  had  no  siifHeient  outlet  thnaigh 
the  bronchial  tubes  by  which  to  evacuate  its  offensive  contents,  tlie  poisonous  charat^ter 
*if  wiiich  was  indicated  by  the  nightly  exacerbations  of  fever  and  decrease  in  strength  of 
the  patient,  it  was  deemed  advisable  to  attempt  to  facilitate  the  evacuation. 

Operniion, — In  the  prt^senee  of  Dr.  HolHster,  and  lussisted  by  the  inlenies  of  the  lios- 
pitxd,  Dr.  W,  P,  \'erily.  House  Phy,sician.  and  Drs.  (iudden,  McArthitr,  Bradley,  Meacher, 
Kendall,  and  Oaeon,  Dr.  Fcnger  operated  in  the  following  manner:  The  patient  was  an- 
esthetized  with  ether.  An  incision  was  matlc,  two  and  tme-balf  inches  in  length,  in  the 
third  intercostal  space,  parallel  with  the  ribs,  commencing  one  and  one-half  inches  to  the 
right  of  the  sternum^  and  one  and  one-half  inches  above  tlie  nipple.  The  tissues  were 
divided  until  the  intercostal  muscles  were  laid  bare.  A  detached  hypodermic  needle  was 
iutrmlueed,  and  as  neither  inspiration  nor  expiration  cause<l  this  to  move,  it  was  witlidrawn. 
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and  I  hi'  incL*iion  continufHj  into  the  t^avity.  When  this  was  oiK'Oecl,  nboiil  hutf  a  pint  of 
^r<ij  ish-whilp,  utTeoiiivc  matter,  intermix**ci  with  some  air,  c*s«i|*ftl.  TJie  <)jK'ning  was  then 
dihitffl  suffidently  to  allow  the  introdui'tion  of  a  finger  into  the  L-avity.  Hy  naciins  of  the 
finger  mAt,  elastic  hmg  tissue  was  felt  below  the  opening;  above*  the  roof  of  the  ea\nty 
iuitid  not  be  reaelieil;  sofL  elastic  lung  tissue  conltl  also  be  felt  on  the  wall  of  the 
eavily»  toward  the  mediastinum,  and  in  the  pf:>stent>r  wall  of  the  cavity.  In  this  latter  hj- 
(tilily  the  soft,  elastic  lung  tJs^Hue  de*ri*itsed  in  thirkne.ss  toward  the  anterior  boundary  of 
the  axillary  region,  anterior  to  whifh  I  he  wall  of  the  cavity  was  firm  to  the  touch.  At 
this  point,  namely,  iM^twetnthc  fifth  nnd  sixlh  nhs,  close  to  the  border  of  the  |R'cloraUs 
major,  one  and  one-half  inches  to  the  right  of  and  one  and  onc*-balf  inches  abovr  the  right 
nipple,  n  ctjuntcropening  was  mnde  in  the  following  manner:  A  urt^lhral  sound  was  passed 
in  at  the  original  opening,  and  cut  fJown  upon  at  the  ftb4jve-mentione<i  Itx-ably. 

A  heavy  rubber  dniimige-lnbe,  H>  mm.  in  diiimeter.  with  large  lateral  openings,  was 
m>w  introduced  at  the  anterior  and  brought  «jnt  at  the  piisterior  opening.  Ry  means  of  an 
irrigator  a  S,5  per  cTut.  solution  «>f  carbolic  acid  wa.<  injt*cted  thrmigh  the  drainage-tube 
into  the  cavity,  which  wa.-*  washed  out  in  this  way.  As  -soon  as  this  sobitiv>n  filled  tip  the 
cavity  the  patient  bi^gan  to  cough.  Each  paroxysm  of  cimghing  forced  out  frt>m  the  an- 
terior opening,  at  the  side  of  the  drainage-t«be»  a  jet  of  fluid,  which  was  thrown  from  8  to 
10  fi-t^rl  out  into  the  rrKWO. 

During  these  attacks  of  coughing  it  was  noticed  that  a  yellowish-white,  coherent  mass 
would  appear  at  and  protrude  a  little  frmn  the  anterior  opening,  but  would  slip  biick  and 
disiippear  as  soon  as  the  cough  ceased ►  Dr,  Fengcr  attempted  Ui  fieize  this  with  the  forceps 
and  draw  it  out,  but  it  would  break  asunder  and  *ihp  back.  With  a  view  to  its  removal  he 
now  dilated  the  antcri<jr  opcaing  a  litth%  introfbnx-d  a  finger  and  the  forceps,  and  watcbeil 
for  another  attack  of  coughing,  which  enabled  him  to  get  hc»l<l  of  and  draw  it  *>ut  as  one 
largi'.  gelatinous,  coherent  mass. 

On  niicros(*opic  examination  of  the  gelatinous  mass  removed  from  the  abscess  rarity 
during  the  operation  it  was  found  to  be  a  large  cchinoeot^-ns  cyst,  the  wall  presenting  the 
characteristic,  finely  striped,  that  is,  laminated,  layer?*  of  amorjjhrjus  or  homogeneous 
substance,  the  stripes  always  nmning  parallel  to  the  surface  it(  the  wall  of  the  cyst.  The 
sac,  as  we  here  prc*seut  it  to  the  stKnety,  will  be  seen  to  be  nearly  round,  and  l>etween  3  anci 
0  Inches  in  diameter.  The  wall  was  homogeneous,  gelatinous,  and  trnni*parcut,  srtft  anil 
friable,  but  .still  somewhat  elastic,  and  presented  no  s**condary  cysts,  cither  attached  lt» 
the  wall  or  free  in  the  cavity. 

The  cavity  was  now  washed  out  with  the  carbolic  acid  solution  until  the  escaping  fluid 
was  perft*clly  clear.  The  incision  wcumds  were  n.Mliict^d  in  size  by  means  of  sutures;  Ixilli 
ends  of  the  drainage- tul>e  were  securetl  by  large  asepticizeil  safety-pins,  and  cut  off  close 
to  the  skin,  autl  the  wounds  dressed  antiscptically,  as  follows: 

A  piece  of  protective  was  placed  over  each  wound,  and  n  pad.  two  inches  thick,  con- 
sisting of  antis4^ptic  gauze,  not  in  layers,  but  in  a  wa*b  applied  scj  as  to  cover  tlie  entin* 
anterior,  lateral,  and  posterior  wall  of  the  right  side  of  tlie  chest.  The  wad  was  k«'pt  in 
place  by  a  layer  of  gauze,  and  covered  with  a  thick  layer  of  sjilicylated  cotton,  over  s^  liich 
was  placed  a  large  piece  of  mackintosh.  The  whole  of  the  dressing  was  held  in  [^laee  tiy  a 
piece  of  cotton  cloth,  and  fixed  with  roller  liandages. 

The  patient  was  taken  to  his  Ived,  and  quinin,  morfjhin,  and  whisky  given. 

Dccembo'  27th:  Pidst%  88;  tcm|>eratur<-%  98°  F.;  the  patient's  breath  has  no  offensive 
odor;  he  c?in  lie  on  his  back  without  coughing;  has  slept  well;  has  coughed  only  a  tittle; 
no  bad  odor  to  the  sputum.  The  wotmd  was  dressed;  the  dressings  contained  a  littJc 
bloody  pus;  the  caWty  was  washet!  out  with  1  per  cent,  solution  of  airbolic  acid,  whith 
niiide  him  cough,  and  forctnl  a  jet  of  fluid  from  the  anterior  op<*ning  through  and  beside  the 
tube;  the  carbolic  acid  solution  passed  up  into  ihe  mouth  so  that  the  p>nticnt  could  taste  it. 

December  2Sih:  Puist%  W\  temperature,  98.5°  F,  I^ess  pus  in  the  dressings.  Inhere 
is  no  notic^ble  offensive  odor. 
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>8.5'  F.    The  patient  beginit  to  have  mn 
The  iiotution  with  whicli  the  cevity  w»» 


The  water  with  w  hich  the  cavity 


December  29tk:    Pulse,  90 i    lempeniture, 
appfiite,  sleeps  well,  and  has  very  little  cough 

The  dressings  were  removed  ever>'  day, 
washed  out  containefl  le^  and  less  pus. 

JanuanjV.lHSl:  Pulse,  108;  temperature,  98.5 
is  washed  out  still  has  h  whtli^h  ct^lor, 

Jamtanj  lltk:  When  water  \^  injeeted  into  the  ta\ity,  he  coughs  up  part  of  it.  and  can 
taste  and  smell  the  earholic  acirl. 

Jiimtury  ^Ist:  About  two  ouiie<»-s  of  pus  found  in  the  discharge.  If  the  patient  ccmgh* 
wliile  an  injection  is  l>eing  iuadt\  llir  fluid  is  ejtM^ted  with  great  foRi"  through  both  ends  of 
the  dniinage-tutK',  from  8  to  11  feet  in  the  air.  As  the  eavity  was  evidently  decreaaiiif 
eonsiilerubly  in  sixe,  the  axillary  portion  of  the  drainage-tube  was  removed  in  tliis  way: 
the  whole  tube  was  taken  out,  cut  in  halves,  and  only  one  half  reinserted  through  the  an- 
terior  opening. 

January  2Sth:  No  discliarge  in  the  dressings.  The  opening  in  the  axillary  region 
appejirs  to  have  closed.  Tlie  anterior  opening  is  closing  up  fast  around  the  drainiigivtube. 
Discontinued  the  injections  into  the  cavity  because  it  is  quite  i«niMll.  and  any  injection 
causes  great  irritation  of  the  bronchi,  resulting  in  paroxysms  of  coughing.  The  patient 
eats  well,  sleeps  well,  ond  hts  L>owels  are  regular. 

February  M:  The  unlerior  wound  is  still  open,  but  the  opening  is  \ery  small. 

February  6th:  Bv>tb  wounrls  are  eh  wed.  The  patient  has  no  cough;  apfK-titc  good; 
sleeps  well,  and  is  out  of  lietl. 

Febnmry  M:  The  patient  caught  cohl  while  walking  around  the  corridor  yesterday. 
Hiis  fever,  headache,  aw\  cough,  which  cause<l  him  to  go  to  bed.  Pulse,  92;  tempemtuiv, 
101 .5''  F.  He  has  no  pain  in  the  chest.  He  Ims  a  cough,  which  is  so  distressing  that  it 
disturbs  his  sleep.  Numerous  moist  rdles  are  heard  all  over  the  right  lung  and  in  the  lower 
lobe  of  the  left  lung.     Ordered  quinin,  morph in,  and  the  iiihaktitm  of  carbolic  aciil  spray. 

February  1  "fth:  Pulse.  DO;  temperaturt*,  09.5°  F.  He  cuiiglL^  a  good  deal  and  exptM*to- 
rntcj*  about  a  puit  of  mucopurulent  sputum  in  the  twenty-four  hour.s.  His  appetite  is 
fairly  gootl  Microscopic  examination  of  tlie  sputum  shows  pus-eells  and  epithelial  Qells 
in  a  more  or  less  ad\"anc^d  state  of  fatty  degeneration.  No  elastic  lung  fillers  found.  The 
sputum  has  no  fetid  odor.  Ordered  a  respirator,  to  the  anterior  side  of  which  is  attached  a 
sponge  soaked  in  5  j>cr  cent,  solution  of  carbolic  acid»  to  be  used  four  or  five  hours  a  day. 

Fehmary  17th:  Pulse,  102;  temperature,  90^  F.  Says  that  the  inhalation  of  the  car- 
bolic acid  solution  makes  him  vomit. 

Ft'bntart/  2lfif:  The  sputum  is  still  abundant,  and  moi^  rfiles  arc  beard  over  both  lungs. 

February  37th:   Pulse,  84;   temperature,  98.5°  F. 

Physical  Exiimimition,  Right  Lung, — Over  the  right  clavicular  and  supraclancular 
fossre  there  is  dull  percussion,  and  numerous  fine  crepitant  r&Ies  are  beard,  both  with  in* 
spinition  and  expiration.  In  tlie  infraclavictdar,  mammary,  and  inframammarj'  regions 
tJic  percussion  is  normal  crepitant  rAles  spread  here  and  there,  accompanying  tlie  other* 
wise  normal  respiratory  sounds.  In  the  supraspinatus  ami  infraspinatus  regions  the 
percussion -sound  is  not  exactly  dull,  but  less  aunorous  than  on  the  left  side.  In  the  infra- 
Hcapuliir  region  percussion  is  normal.  A  few  spread  moi^t  rAle*?  are  beard  all  over  the 
posterior  surface  of  the  lung.     The  respiratory  sounds  are  otherwise  normal 

Lrfi  Lung. — The  anterior  surface  Is  m  ever>"  respect  normal.  On  the  ptisterior  sur- 
face the  upper  half  of  the  lung  is  normab  but  in  th("  infraseapular  region  nimicrous  fine 
crepitant  rflles  are  beard,  both  with  expiration  and  with  inspiration. 

Ordered  Gri(Iilh"s  mbtture^  syrup  of  morfihin,  and  cod-li\  er  oil,  and  the  CLintinuance 
of  tlie  inhalation  of  ciirbolic  acid  spray  from  the  sponge  and  by  the  atomizer.  The  patient 
expectorates  in  twenty-four  hours  about  half  a  pint  of  colorle-ss  matter,  consisting  of  semi- 
tninspnrent  slimy  matter  intermixed  with  yellow  lumps. 

March  yh:   Pulse,  7'st;   teinptTtiture,  OH, 5°  F.     The  dullne-*is  in  the  upper  lobe  of  the 
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oorrTHptindiiij;  to  tJir*  Inwor  half  of  tlir  fr»niior  luvity,  namrly,  a  placv  in  Iht*  anterior  Wiil* 
lary  line,  between  the  foiirlh  ami  fifth  ribs,  \o  an  »xtrTi!  nF  one  tt>  two  square  meheji. 

Mitrrh  Ilk:  W-ry  little  e<Mjf;h,  anil  this  t^rin^s  uf*  ^>nly  slimy  sptiltini,  n*»t  ta  excrwJ 
1  to  'i  ijjrairia  in  tlie  CHUirse  t>f  tw*etily-|ijnr  lii>urs, 

Mareh  iM:  Percnssion  is  p*Tfeetly  normal  ihruugliout  Wa\\  the  right  wzitl  left  lung. 
Respirfttorj'  AiTunds  are  normal;  movements  t^f  t>oth  siHe'<  of  the  ehesi  nomml.  No  ntrophy 
or  ^inkin^-in  rtver  any  pari  of  the  right  lung,  Ttie  pulient  ha>^  a  very  slifrhl  cough,  with  n 
littie  grayisli-blaek.  mnron>i  expeeloration,  prt4»al>ly  from  ttie  pharynx  or  iiH-sal  r«vity» 
the  eolor  of  the  sputum  being  chie  to  it.^  atfntixtnre  with  Hiist.  No  riilcs  in  any  place  in 
the  riglit  bing.  lie  sometimes  feels  slight  pam  in  the  ahove-ileHerilnnl  limiteri  space  in  ihr 
right  infni-axilhiry  region.  Fnlse  und  tempe  nit  life  are  norinab  Appetite  gcMxi.  He  Iwis 
regainerl  his  strength,  and  looks  well  nourished  and  Ijealtliy. 

April  7th:  The  patient  was  rliseharged  from  the  hospilul  ennMf. 

'  The  first  and  main  question  that  presents  itself  in  this  case  is  natu- 
rally this:  Wits  the  disease  an  ichorous  cavity  within  the  lung  tissue,  or 
was  it  a  Hmiled  pyopnptitnotlif»rax  ?  As  the  patient  did  not  die,  and  as, 
coiisccpieiitly,  we  have  no  final  pr<M>f.  we  nnist  h^kse  the  diagnosis  upon 
the  symptoms  as  j^iven  in  the  description  of  the  case. 

The  symptoms  and  the  wltole  course  of  the  disease  were  so  exactly 
congruent  witli  the  desc  ription  and  course  of  echinococcus  of  the  lung, 
as  given  in  Ziemsscn*s  Cyclopedia,*  that  the  diagnosis  might  have  Ix^en 
nia<le  with  a  very  great  (icgrec  of  f)n*t)aljihty.  even  before  the  evacuation 
and  microscopic  exantination  of  the  cyst.  Tlie  puhnonary  hemorrhage, 
pain  in  the  affected  hmg,  recurrent  attacks  of  cough,  that  is,  bronchitis, 
persistent  paitt,  ahvays  at  the  same  phice,  and  increased  by  bo<iily  exer- 
tion-all these  symptoms  increasing  slowly  during  a  long  series  of  years, 
and,  finally,  the  death  of  the  echinococcus  and  sui>fnirHtion  in  and  around 
the  sac,  form,  taken  together,  the  tyjiical  course  of  a  large  pulmonary 
echinrKHK'cus.  But  we  know  that  in  ver>"  rare  cases  an  ecliinoccKX-us 
may  develop  with  in  the  i>leural  cavity. 

The  alternating  dull  anil  tympanitic  percussion,  according  to  the  dis- 
placement of  the  contents  of  the  cavity,  is,  as  is  well  known,  exactly  the 
same  in  extrapulmonary  as  in  superficial  intrapulniouary  cavities.  The 
position  of  the  cavity  at  the  anterior  half  *>f  the  middle  lobe  of  the  limg 
is  unusual  for  empyemas,  but,  nevertheless,  docs  not  exclude  the  possi- 
bility of  their  presence.  The  pathologic  character  of  the  cavity  as  a 
separate  echinococ^cus  sac  would  favor  rather  intrapulnionary  than  extra- 
[julmonary  location,  not  only  because  the  embryo  echinoccx^cus,  in  ter- 
minating its  wanderings  from  the  intestines  to  its  final  resting-place, 
is  obliged,  so  to  .s|)eak,  to  stoj)  and  select  this  somewhere  in  the  solid 
tissues  of  one  or  another  organ,  rather  than  to  enter  a  serous  cavity 
like  the  pleura,  liut  also  because  we  know  that  the  tissue  of  the  lung 
is,  with  the  exception  of  the  liver,  the  most  conimon  location  for  echino- 
cocci. 

This,  however,  did  not  exclude  the  possil>iIity  of  our  having  a  pleural 
echinococcus,  and,  consequently,  an  extrapulmonary,  cavity  to  deal  with, 
since  there  are  a  few  indisputal>le  cases  on  record  in  which  echinoeocci 

*  Ziemssen's  Cyclopedia,  vob  v,  p.  4Gi. 
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have  l>een  f*>inid  in  s^tous  cavities  without  any  visible  primary  connee- 
tioii  witli,  or  cleveiopmeiit  from,  the  organs  helon^nn^'  to  the  eavity. 

Cohhold  (iescrihes  in  his  liook*  n  ease  in  wliieh  an  eehinoeoccus  sac 
was  fonciti  between  the  liver  and  diaphragm*  having  no  apparent  eonnet*- 
iion  with  any  of  the  organs.  Cases  of  similar  ec-hinococci  in  the  pleural 
eavity  are  also  on  record,  but  these  are  very  rare. 

The  only  physical  sign  whieh,  in  the  o[>inion  of  the  authors,  enables 
us  to  make  a  differential  diagnosis  Ijctween  nn  extrapleural  anrl  an  intra- 
pleirral  cavity,  eommunieating  with  the  brouciii,  and  filled  partly  with 
fluid  and  partly  with  air,  is  the  pectoral  fremitus.  We  formerly  believed 
that  on  the  wall  of  the  chest  over  an  extrapulmonary  cavity  we  should 
find  the  pectoral  fremitus aiment,  and  that  on  the  wall  of  the  cliest  over 
an  intrapuhnonary  cavity  we  should  find  it  increase^l  in  intensity.  This 
doctrine  is  undoubtedly  correct  as  far  as  consnmiiUve  cavities  are  con- 
certied,  but  it  seems  to  be  open  to  donl>t  whether  it  is  the  same  in  cases 
of  alisress  or  gangrenous  cavities,  as  in  Smith's  and  in  our  own  case  the 
pectoral  fremitus  over  the  cavities  was  lesseneib  but  not  absent.  In 
Simpson *s  description  of  the  symptoms  of  echinococcus  he  states  that 
the  vocal  fremitus  is  diminished. 

The  ca%^ernous  breathing  and  tymfianitic  percussion-sounds  are 
common  to  both  extrafjuhnonary  and  intrapuhnonary  cavities,  and  even 
the  sudden  and  violent  ejection  of  the  contents  of  the  eavity  through  the 
wound  of  operation  may  occur  in  an  extrapulmonary  cavity  when  the 
comnninication  with  the  lung  tissue  and  bronchial  tul>es  is  sufhciently 
large  to  admit  of  the  free  passage  of  air  from  the  l»ronchi  during  exfiira- 
tion  and  congh. 

As  it  is  sometimes  so  difficult  to  make  a  differential  diagnosis  by  the 
physical  signs  alone,  this  task  may  l>e  rendered  easier  by  taking  into 
consideration  the  whole  development  and  course  of  the  disease. 

In  a  case  like  Smith's,  for  instance,  where,  subsecpient  to  an  attack  of 
croupous  pneumonia,  the  resolution  of  the  peripheral  area  of  which  has 
taken  pla<*e  and  then  gangrene  set  in,  in  a  part  of  the  lung  over  which 
the  percussion  is  clear,  and  in  which  the  breathing  has  gradually  become 
cavernous,  the  diagnosis  j)n\sents,  of  course,  no  peculiar  difficidties.  In 
other  cases,  as  our  own,  for  example,  the  differential  diagnosis  may  be 
difficult,  if  not  imjjossible,  up  to  the  time  of  the  oi>eration,  during  whieli 
it  is  possible  that  the  examination  of  the  cavity  with  the  finger,  that  is, 
the  paljfation  of  its  walls,  may  enable  us  to  asierlain  the  nature  of  the 
cavity.  In  our  own  case  any  doubt  which  might  liave  existed  as  to  the 
intrapuhnonary  character  of  the  cavity  was  dispelled  by  the  examination 
with  the  finger,  which  showed  that  soft  lung  tissue  formed  the  lower, 
inner,  and  outer  wall  of  the  cavity.  If  the  echinoeoccns  had  been  de- 
velopcil  in  the  anterior  }>art  of  the  (rleural  cavity,  it  would  have  pushed 
the  anterior  border  of  the  lung,  together  with  the  lung  itself,  backward, 
and  no  lung  tissue  would  have  Ix^n  found  on  the  interior  wall  of  the 
ca%^ty. 

A  number  of  very  important  (piestions  naturally  present  themselves 

*  Pantsitcs,  or  tlic  Etit«7A»a  of  Mt  ii  and  Aiiirikals,  L<>rulnn,  1H79,  \v.  I9i(. 
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whenever  a  new  and  somewhat  radical  treatment  is  entered  upon  in  a 
class  of  diseases  whieli  have  not  been  hitherto  treated  by  direct  surgical 
interference.  Tlie  number  of  these  questions  ^till  to  be  answered  is  so 
much  tlie  hirgcr,  as  the  cases  as  yet  on  record  are  comparatively  few. 

We  shall  endeavor  to  enumerate  these  questions,  and  point  out  tie 
direction  in  which  future  investigations  will  have  to  be  made,  with  a  view 
of  bringing  them  nearer  to  a  solution.  We  shalb  therefore,  consider  fully 
the  following  three  points:  The  indications  for  the  operation,  tlie  opera- 
tion itself,  and  tlie  after-treatment, 

1.  Indications  for  the  Operafion. — What  cases  of  acute  pulmonary 
cavities  require  or  may  be  benefited  by  opening  and  drainage?  In  ex- 
amining this  question,  we  nmst  consider  not  only  the  possibility  of,  but 
also  the  frequency  with  which,  acute  cavities  of  the  lungs,  abscesses,  of 
course,  rather  than  gangrenous  cavities,  have  been  known  to  terminate  in 
spontaneous  recovery.  It  %vill  consequently  never  be  advisable  to  o[>er- 
ate  at  a  very  early  stage  of  such  a  cavity,  when  the  general  condition  of 
the  patient  may  lead  us  to  exjiect  a  spontaneous  recovery  by  evacuation 
through  the  bronchi.  On  the  other  hand,  to  wait  until  the  patient  ha 
been  brought  down  to  the  very  limits  of  vital  power  would  be  to  pre-ss"' 
the  ex|>ectant  treatment  too  far.  In  Radck's  case  the  operation  was 
evidently  performed  too  late. 

On  reviewing  the  other  castas  on  record,  we  think  the  operation  is 
justifiable  in  any  case  where,  the  presence  of  a  gangrenous  or  ichorous 
cavity  having  been  ascertained,  it  is  found  that,  notwithstanding  an 
outlet  through  the  bronchi  for  a  portion  of  the  contents  of  the  cavity,  it 
steadily  fills  up  again;  the  partial  evacuation  d*x*s  not  relteve  the  jnitient,  i 
who  gradually  loses  strength,  and  progresses  toward  a  condition  of 
collapse;  a  steady  or  intermittent  rise  in  temperature  continues;  the 
infection  of  the  healthy  portions  of  the  lung  from  tlie  decomposed  con- 
tents of  the  cavity  has  commenced,  or  is  evidently  about  to  take  place;^ 
the  breath  and  expectoration  continue  fetid;  absence  of  api>etite;  in- 
creasing weakness,  with  or  even  without  fever,  etc.  These  indications 
will  enable  any  medical  man  of  some  clinical  experience  to  determine,  in 
the  majority  of  such  cases,  when  the  disease  has  reached  a  point  from 
which  spontaneous  recovery  is  impossible. 

Is  the  cavity  so  situated  that  we  can  get  at  it  from  the  outsitle,  and  is 
the  jileura!  cavity  covering  it  obhterated  by  adhesions,  so  that  we  do  not 
run  any  risk  of  causing  a  fetid  p^'opneumothorax  by  opening  into  the 
cavity  and  allowing  decomposed  matter  to  enter  the  pleural  cavity?  In 
answer  to  the  first  part  of  this  question,  we  may  say  that  any  cavity 
covered  by  the  ,si"ai>ula,  or  situated  within  the  supraclavicuhir  and  infra- 
clavicular regions,  ma>'  at  present  be  regardetl  as  inaccessible.  But  from 
the  niammarj^  and  axillary  regions  downward,  as  well  as  in  the  infra- 
scapular  region,  the  anatomic  conditions  of  the  wall  of  the  chest  do  not 
prevent  access  to  the  cavity.  Regarding  the  second  part  of  the  question, 
namely,  the  obliteration  of  the  pleural  cavity  covering  the  field  of  opera- 
lion:  Such  adhesions  are  to  be  expected  in  cases  in  which  the  superficial 
area  of  the  cavity  is  large,  or,  more  frequently,  in  which  several  att^acks 
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of  the  disease  have  oecurred  in  that  portion  of  the  lung  wliere  the  cavity 
forms,  eonstitiiting,  in  all  probahility,  the  primary  eause  of  tlie  gangrene 
or  suppuration,  both  of  which,  as  is  well  known,  do  not  set  in  primarily, 
but  are  conseentive  or  secondary  to  a  unmber  of  differenl  jirimary 
pathologic  conditions  of  the  hmg  tissue. 

In  many  cases  it  will  be  impossible  to  ascertain  whether  or  not  these 
adhesions  exist,  and  to  be  sure  on  this  point,  we  shall  recommend  the  pro- 
cedure emjjloyed  in  our  own  case,  Make  an  incision  down  to  the  inter- 
costal nmscles;  pass  a  needle  into  the  lung,  and  watch  the  needle  during 
the  phases  of  respiration.  If  it  does  not  move  synchronously  with  the 
respirations,  we  may  be  sure  thai  at  this  place  there  are  adhesions  be- 
tween the  layers  of  the  pleura,  and  may  consequently  cut  in  without  fear. 
If  the  needle  does  move,  we  can  aljandon  the  operation  if  we  chfx>se,  since 
the  small  primary  incision,  as  well  as  the  puncture  with  the  needle  or 
plastic  pin,  if  covered  by  antiseptic  dressing,  will  do  the  patient  no  harm. 

A  question  yet  to  be  determined  is  whether  the  operation  had  l)etter 
be  abandoned  when  the  needle  moves  and  the  pleural  ca\  ity  is  conse* 
quently  known  to  exist.  Smith  makes  a  remark  in  regard  to  this  point, 
with  which  we  miglit  theoretically  feel  inclined  to  agree;  that  the  tappmg 
of  a  progressive  gangrenous  cavity  through  a  pleural  cavity  not  yet  ob- 
literated would  appear  only  to  hasten  by  a  lit  lie  what  would  inevitably 
soon  occur  of  itself,  namely,  the  formation  of  a  fetid  pyoimeuniotltorax. 
There  is,  however,  the  compensatory  advantage  that  the  incision  which 
caused  this  empyema  is  the  most  essential  for  its  relief. 

This  is  an  open  question,  however,  and  the  ground  is  very  dangerous, 
as  we  know  that  such  openings  of  still  healthy  pleural  cavities  have 
caused  rather  sudden  and  possibly  inevitably  fatal  results. 

As  a  last  point  in  the  indications  for  the  operation,  or  rather  as  a  pre- 
paratory measure  before  the  operation  is  resorte<l  to,  we  shoidd  recom- 
mend that  one  or  two  exploratory  aspirations  be  made  with  a  hypo- 
dermic syringe,  in  the  place  in  whicli  the  physical  signs  may  lead  us  to 
li3cate  the  cavity  about  to  be  operated  upon.  This  exploratory  aspira- 
tion, when  fetid  matter  is  brought  out  from  the  cavity,  not  only  furnishes 
us  an  unmistakable  proof  of  the  correctness  of  the  diagnosis  of  a  cnvity 
filled  with  fetid  matter,  a  mistake  in  the  diagnosis  of  which  would  prove 
a  very  disagreeable  surprise  during  the  progress  of  the  operation,  bul  i! 
may  filso  give  us  some  idea  as  to  the  situation  of  the  cavity  Ijenealli  the 
surface. 

5.  The  Operation. — The  operation  having  l;>een  deciiled  ufjon,  the  first 
cjuestion  is,  Wliere  shall  the  opening  thr<nigh  the  wall  of  the  chest  be 
made  ?  or,  rather.  At  what  point  shall  we  cut  in?  In  cases  in  which  the 
cavernous  symptoms  are  limited  to  a  single  small  spot  of  the  thorax,  the 
place  of  incision  shows  itself  easily  enough  as  the  choice  of  necessity. 
Jkit  cases  may  <x'cnr,  like  Smith*s,  for  instance,  where  the  <'avity  comes 
to  the  surfar^e  at  different  or  distant  phices.  It  has  been  suggested  that 
in  such  cases  the  general  rules  for  the  opening  of  abscesses  should  be  fol- 
lowed out,  namely,  that  the  lowest  point — the  point  nearest  to  the  bot- 
tom of  the  cavity — should  be  selected  as  the  ph^ce  most  favorable  for 
the  escape  of  its  contents  through  the  drainage-tubes. 
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As  iLo  l<xal  and  general  condition  of  the  patient  to  be  operated  upon 
will  not  enable  Iiini  to  be  out  of  bed,  and  as  the  recumbent  position  will 
consetjuently  Ije  nefes.sary,  it  would  seem  desirable  to  select  a  place  for 
the  iiu  isiun  as  near  tlie  i)osterior  and  inferior  surface  of  the  cavity  as  |k)>- 
sihkv  The  posterior  wall  of  the  thorax  has,  howevcFt  this  disadvantage, 
that  the  intercostal  spaces  here  are  narrower  than  on  the  anterior  wall  of 
the  thorax,  and  that,  con^sequently,  not  only  the  introduction  of  a  suffi- 
ciently lar^e  tube  may  Ijc  difficult,  but  the  introduction  of  the  finger  for 
exploring  the  cavity  may  be  entirely  impossible,  unless  rese<*tion  of  a 
portion  of  one  of  the  ril)S  is  resorted  to,  Hiat  the  latter  procedure  is  not 
very  dangerous  ui  itself  we  know  from  operations  for  empyema,  and  in 
case  of  necessity  we  shall  not  hesitate  to  resort  to  it.  But  the  excision 
of  a  piece  of  a  rili  may  cause  suppnrati\'e  [leriostitis  and  necrosis,  and 
shouUl  consequently  l»e  avoided  when  not  absolutely  necessar>\ 

The  most  natural  way  of  sohing  the  problem  of  the  place  for  openiiiir 
pulmonary  cavities  seems  to  us  to  Ije  the  following:  Be  guided  bs  far  a* 
possible  by  the  conunon  law  for  the  opening  and  evacuation  of  abscesseji 
in  any  other  ]>art  of  the  body— that  is,  make  two  o|jenings:  the  first*  or 
I)rimary,  opening  in  the  most  sui>erficial,  and  in  other  respects  most 
easily  accessible,  place  to  the  cavity;  then  explore  the  ca\'ily,  and  by  this 
exploration  try  to  ascertain  the  deef^est  prant  which  will  allow  of  a 
t  ountertjpening  lieing  made  in  the  most  favorable  and  safe  place,  for,  as 
nearly  as  |)ossif>le,  the  complete  evacuation  of  the  contents  of  the  cavity. 

In  our  own  case  this  plan  proved  etninently  satisfactory,  and  the  ex- 
istence of  two  openings  instead  of  one  was  not  only  not  accompanied  by 
the  slightest  disadvantage  in  any  way,  but,  in  our  opinion,  facilitated 
greatly  the  evacuation  and  cleansing  of  the  cavity. 

When  there  is  only  one  opening  into  a  cavity,  the  evacuation  may  l)e 
ped'ect;  but  thorough  washing  out,  even  through  a  douljle  catheter  or 
tulie,  is,  for  rcii^ons  too  obvious  to  mention,  not  so  efficient  as  when  two 
ofjenings  have  bet*n  tnade. 

Washing  out  througli  a  single  tulx*,  as  has  been  done  in  most  of  the 
previous  cases,  causes,  from  distention  of  the  walls  of  the  cavity  and  irri- 
tation of  the  broncliial  tubes  by  the  fluid  injected,  so  much  irritation  and 
so  violent  a  cough  that  Mosler,  Williams,  and  Lyell  were  obliged  to 
abandon  the  injections  as  too  irritating  to  the  patient, 

Wiicn  these  authors  go  a  step  farther  and  say  that  injections  into  the 
cavity  are  not  necessary,  l>ecaiise  the  symptoms  are  i*elieved  and  the 
fetor  is  stopped  liy  the  sim]>le  drainage  of  the  cavity,  we  must  say  that 
the  facts  from  the  cases  rtn-ordcd  <lo  not  quite  corroljorate  this  assertion, 
as  neither  in  Smith's  nor  in  Powell  and  Lyell's  case  was  the  fetiil  condition 
of  the  contcnLs  of  the  cavity  entirely  overcome  by  the  oiJeration  alone. 

Taking  into  consideration  the  fact  that  in  all  cases  previous  to  our 
own  only  one  opening  had  been  made,  and  only  a  single  drainage-tube  em- 
}>loycti,  it  is  very  probable  that  to  the  drainage  and  cleansing  of  tlie 
cavity  liy  means  of  the  double  oj>ening  in  our  own  case  is  to  l>e  attributed 
tlie  instant  and  permanently  perfei^t  result  as  regards  the  disappearance 
of  the  fetor. 
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Having  thus  decided  where  to  cut  down  uix>n  the  cavity,  we  make  an 
incision,  one  to  two  inches  in  length,  in  the  middle  of  the  intercostal 
space,  parallel  to  the  ribs,  (Unvn  to  the  intercostal  muscles  or  pleura, 
ligatin^r  any  vessels  met  with.  A  somewhat  free  incision  is  liable  to  pre- 
vent f^eneral  suljciitaneons  emphysenui  from  setting  In.  This  (k>cs  not 
seem  to  be  very  dangerous,  however,  as  in  Williams'  case,  in  which  the 
air  contained  was  fetid,  no  inflammation  occurred,  and  the  emphysema 
disappeared. 

The  next  point  is  how  to  make  the  openinj;  through  the  pleura,  or 
rather  the  lung  tissue,  wliich  possibly  forms  the  perijiheral  wall  of  the 
cavity.  We  must  rememlier  that  the  lung  tissue  of  the  wall  of  the  cavity 
which  we  have  to  cut  through  may  contain  arterial  or  venous  puhnonary 
branches,  sufficient  in  size  to  cause  a  considera!>le  and  very  undesirable 
hemorrhage,  which,  in  this  place,  it  might  1«*  difhcult,  if  not  impossible* 
to  controL  We,  therefore,  agree  with  Lyelt  and  Smith  that  it  is  not  tle- 
sirable  to  make  too  free  use  of  the  knife  here,  or,  as  Sutton  describes  it, 
lf>  "  plunge  *'  a  knife  into  the  cavity.  A  punctured  opening  should  rather 
he  made  witli  a  medium-sized  trocar,  and  this  opening  dilated  by  blunt 
instruments,  as,  for  instance,  a  dressing  forceps,  sufficient  to  admit  either, 
tis  the  above  author  states,  a  sufficiently  large  drainage-tul>e  or  rather, 
as  we  should  not  hesitate  to  propose  in  any  case,  to  admit  a  finger  for  the 
e3q>l oration  of  the  cavity. 

Theexi>loration  of  the  cavity  with  the  finger  serves  a  double  purpose: 
First,  to  find  a  suitable  place,  at  the  lowest  possible  part  of  the  cavity,  at 
which  a  countero[j€ning  may  be  made  safely,  that  is,  without  cutting 
through  too  much  king  tissue  or  into  the  pleural  C4ivity;  and,  second,  to 
ascertain  by  touch  the  presence  of  free  setpiest rated  pieces  of  dead  lung 
tissue,  with  a  view  to  their  removal.  This  latter  is  mainly  of  importance 
in  gangrenous  cavities.  In  circumscribed  gangrene  of  the  lungs  a  piece 
rif  dead  lung  tissue  of  the  size  of  a  walnut  may  be  found.*  The  removal 
of  this  is,  of  course,  essential  to  the  stoppage  of  the  fetor  and  of  the  pos- 
sible infection  of  the  rest  of  the  lung. 

That  such  a  piece  of  gangrenous  lung  tissue  can  be  successfully  re- 
moved and  the  j>atient  recover  lias  been  demonstrated  in  a  case  of  gan- 
grenous pknirisy  reported  by  Wagner,t  in  which,  by  an  opening  through 
the  empyema,  a  piece  of  gangrenous  hmg  tissue,  7  cm.  long  and  3  cm. 
broarl,  was  remov^ed,  after  which  the  fetor  immediately  stopped  and  the 
patient  finally  recovered. 

The  next  important  point  to  consider  is  with  what  kind  of  drainage- 
tube  the  most  efficient  drainage  of  the  cavity  may  be  accouijjlished. 
Mosler  used  a  silver  tulH^  In  all  the  other  cases  rubber  tubes  have  been 
usetJ,  but  Lycll  advocates  the  silver  tube  with  a  shield  with  which  to  strap 
it  to  the  chest,  in  the  same  way  iis  the  cannula  for  tracheotomy.  In  our 
opinion  metal,  hard  rubber,  or  any  tubes  of  hard  material  are  dangerous, 
because  there  will  always  be  a  possilulity  of  hcmnrrhage  into  I  he  cavity. 


*  llukitansky:    Fnlliokigioil  Aoalumy,  Sydrnlmra  Stx*.  t*ditian,  vol.  Iw  p.  96. 
t  B^^rliQ.  klin.  Wm'hc»asrhr,  18H0,  voL  xvii»  p.  511, 
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caused  by  ulceration  of  a  vessel  in  the  wall  of  the  cavity  from  rubbing 

against  the  hard  tube. 

That  ulceration  and  fatal  hemorrhage  may  take  place  in  this  way  we 
know  from  cases  of  fatal  hemorrhage  caused  by  '^usura*'  of  vessels  from 
rubbing  against  calcareous  deposits,  the  so-called  **  long  stones,  "  in  small 
pulmonary  bronchiectatic  cavities  which  were  healing,  but  in  which,  for 
some  reason,  the  irregularly  shaped  lung  stones  were  not  evacuated 
through  the  bronchi,  but  remained  in  the  cavity.  Consequently  we 
prefer  soft  material,  as  flexible  india-rubl»er,  for  drainage-tubes  for  use 
in  lung  canities. 

In  cases  in  wliich  it  is  impossible  to  make  more  than  one  opening  into 
the  pulnionarj'  cavity  we  recommend  the  use  of  a  double,  soft-rubber 
drainage-tube,  which  is  easily  made  by  cutting  the  necessary  openings  in 
the  walls  of  the  tube  and  liending  it  in  the  middle,  so  that  one  hole  shall 
be  at  the  bottom  of  the  iul>e  when  bent,  and  several  ojH*niugs  on  either 
side  of  the  double  tube,  Tliis  may  iheu  he  sewed  together,  and  tlie  tube 
is  ready  for  insertion. 

In  the  cases  j>revioosly  referred  to,  in  which  only  one  oi>ening  was 
made,  a  single  tube  was  always  used,  and  the  drainage  was  insufficient, 
because  the  fetor  was  not  permanently  overcome,  and  the  washing  out 
was  very  irritating,  for  the  reasons  stated  above. 

When  two  openings  can  l>e  made  into  the  cavity,  we  advise  that  the 
method  employed  in  our  own  case  be  followed  out,  namely,  to  introduce 
a  large,  soft-rubber  drainage-tube  through  one  opening  and  lead  it  out  at 
the  other.  To  prevent  these  drainage-tul>es  from  slipping  in  or  out  of 
the  cavity  we  recommend  the  use  of  a  disinfected  safety-pin  passed 
through  the  peripheral  ends  of  the  tulie.  If  thought  necessary,  this  pin 
may  be  easily  secured  by  straps  around  the  chest,  and  the  tube  cut  oflf 
just  t>eyond  the  pin. 

The  washing  out  of  the  cavity  can  t*e  effected,  without  much  irritation 
to  the  patient,  by  means  of  a  double  drainage-tube  when  there  is  only  one 
opening,  or  of  a  single  perforatcil  tube  when  there  arc  two  ofx*nings,  pro- 
vided the  fluid  IS  not  injected  too  vigorously. 

The  thorough  wasliing  out  of  the  cavity  is  important  as  long  as  any 
fetor  remains.  With  what  solution  this  should  be  accomplished  is  an 
o|>en  question.  Lyell  used  Condy*s  fluid;  Smith,  a  solution  of  carbolic 
acid  of  unknown  strength,  and  in  our  own  case  we  used  for  the  first  irri- 
gation a  2.5  per  c*ent.  solution  of  carbolic  acid;  later,  a  weaker  (atxjut 
1  per  cent.)  solution,  and  finally,  when  no  fetor  was  perceptible,  either 
in  the  discharge  or  breath,  a  solution  of  thymol  of  the  usual  strength  was 
employed. 

There  is  no  doubt  that  the  carbolic  acid  is  the  most  efficient  as  a  disin- 
fectant, but  there  is  always  some  danger  of  carbolic- acid  poisoning  when 
we  have  to  wash  out  a  cavity  under  such  conditions  that  we  cannot  be 
sure  of  removing  the  whole  amount  of  the  fluitl  injected.  For  this 
reason  we  recommend  the  following  plan  for  the  wa.shing  out  of  fetid  lung 
cavities:  Commence  to  wash  out  with  a  ^2.5  per  cent,  solution  of  carbolic 
acid;  follow  this  either  with  a  weaker  solution  or  with  thymol  solution 
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of  tilt*  iKsyal  strength.  T^*t  this  ijrcK'eihji^  he  repeated  at  each  succes,sive 
washing  out  of  the  cavity  until  the  fetor  entirely  disappears,  and  then 
use  the  innmvnt  thymol  solution  as  long  a.s  there  is  any  ronsidenihle  di,s- 
charge  from  the  cavity.  When  the  discharge  stops,  dis<"ontinue  tlie 
injections. 

The  dressing  of  the  hing  operated  upon  should  consist  of  voluminous 
antiseptic  dressings,  namely,  a  wad,  two  to  four  inches  thick,  of  Lister's 
gauze,  surrounded  hy  a  layer  of  salicylated  cotton,  one  to  two  iut^hes  in 
thickness;  the  wad  of  gauze  and  cotton  should  (*over  the  entire  side  of 
the  chest;  over  this  should  \w  placed  a  large  piece  of  mackintosh,  and 
outside  of  this  a  set  of  roller  handages  should  be  applied,  to  keep  the 
dressings  in  place. 

3,  A f te r-f reai men f.— The  dressings  shouhl  be  changed  as  often  as  may 
be  necessar>%  according  to  the  amount  of  the  discharge.  Sinitli  had  the 
dressings  changed  every  tliree  hours.  In  LyelFs  and  also  in  our  own  case 
the  dressings  were  changed  everj^  twenty-four  hours.  We  do  not  recom- 
mend the  removal  and  change  of  the  dressings  oftener  than  once  in 
twenty-four  hours»  except  when  the  discharge  is  so  copious  as  to  soak  en- 
tirely through  the  bandage.  Frequent  changing  of  the  dressings  disturbs 
the  patient,  who  needs  rest* 

The  medical  treatment  is  simply  symptomatic:  Quinin,  when  there  is 
a  rise  in  temperature;  inorphin  or  opiates  for  the  cough;  wine  and  i*tlier 
alcohohc  stimulants  to  keep  up  the  strength,  and  nouri.shing  food  of  any 
kind*  as  much  as  can  be  taken,  are  all  indicated. 

The  drainage-tube  should  be  removed  when  the  cavity  has  filled  up 
and  retracted  so  as  not  to  retain  any  fluid  in  the  edges,  and  when,  CDDse- 
quently,  the  discharge  has  stoiij>ed. 

It  is  important  not  to  remove  the  drainage-tubes  too  early,  because 
the  external  openings  are  liable  to  close  up  before  the  cavity  is  closed,  as 
we  know  from  I^yelFs  case,  in  which  the  rein t rod uct ion  of  a  drainage-tube 
that  had  slipped  out  was  made  difficult  by  encroaching  granulations  in 
the  canal  leading  to  the  cavity,  and,  as  we  know  from  general  exj>enence, 
fromold  empyemic  fistulas.  In  our  own  case,  we  think  that  the  drainage- 
tul)e  was  removed  too  early,  and  that  this  mistake  placed  the  patient's 
life  in  jeopard}'.  It  will  be  seen,  from  the  history  of  our  own  case,  that 
after  the  removal  of  the  drainage- tulw  and  the  closing  of  the  external 
wound,  wlien  we  thought  everything  safe  and  all  right  and  the  patient 
was  allowed  to  be  up  and  around,  suddenly  diffuse  broncliitis  and  bron- 
chopneumonia set  in  in  the  whole  upper  lol>e  of  the  aifected  lung, 
and  bronchitis  in  the  lower  IoIk?  of  the  other  lung.  When  this  serious 
comphcation  set  in  we  were  convinced  that  it  originated  from  asyii rated 
matter^ — from  the  not  yet  fully  closed  pulmonary  cavity,  notwithstanding 
the  absence  of  any  physical  signs  indicating  such  a  condition  of  the  cavity, 
and  we  watched  the  case  from  day  to  day,  seriously  conteinj)lating  the 
reopening  of  the  anterior  wound  and  reentraucc  to  the  cavity,  if  the 
general  condition  of  the  patient  should  not  improve  within  a  few  days. 
The  operation,  however,  did  not  take  place,  as  the  bronchitis  ami  pneu- 
monia subsided  under  geucral  treatment,  combined  with  inhalations  of 
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carbolic  acid  through  a  steam  atomizer  and  sponge.  Thereafter  re- 
covery was  uninterrupted  and  perfect. 

The  secondary  bronchitis  and  bronchopneumonia  are  undoubtedly 
the  main  dangers  we  have  to  encounter  during  the  course  and  after-treat- 
ment of  cavities  in  the  lungs,  whether  or  not  surgical  treatment  has  been 
resorted  to.  It  was  found  to  be  the  cause  of  death  in  Lyell's  wise;  it 
jeopardized  the  recovery  in  our  own  case.  In  Smith's  case  no  i)ostmor- 
tem  examination  was  made,  and  in  Sutton's  and  Williams'  cases  the 
rec*ords  are  not  sufficiently  explicit  to  throw  any  light  upon  this  subject. 

From  the  slight  amount  of  material  existing  it  seems  evident  that 
this  bronchitis  and  bronchopneumonia  are  essential  complications  of 
cavities  in  the  lungs,  distinguishing  such  cavities  from  fetid  intrapleural 
cavities  and  empyemas,  and  give  an  interesting  hint  as  to  the  importance 
of  effective  surgical  treatment. 

In  conclusion  we  shall  say  that  the  whole  subject  of  the  surgical  treat- 
ment of  intrapulmonary  cavities  is  so  new,  and  the  important  questions 
as  to  all  the  details  so  many,  that  our  paper  of  today  cannot  be  considered 
as  attempting  to  solve  any  of  these  questions  definitely. 

As  to  the  i)ractical  value  of  the  operation,  the  objection  might  be  and 
has  lately  been  made  that  the  number  of  cases  m  which  this  treatment 
may  be  indicated  is  very  small.  From  a  scientific  and  even  from  a 
humanitarian  point  of  view  this  objection,  it  is  needless  to  state,  is  en- 
tirely valueless. 

That  this  new  field  of  surgery  deserves  to  be  entered  u{>on  and  have  a 
fair  trial  is  l)eyond  question,  not  only  from  a  practical  point  of  view,  as 
a  temporary  relief  has  been  obtained  in  most  of  the  cases  on  record,  and 
a  permanent  cure  in  our  own  case,  but  also  from  a  scientific  ix)int  of  view, 
jis  the  procedure  we  have  advocated  is  entirely  rational,  that  is,  in  con- 
formity with  the  physiologic*  and  ])athologic  facts  and  laws  governing 
the  diseases  in  question. 

We  finally  hope  and  trust  that  our  case  and  our  remarks  may  en- 
courage other  memlx^rs  of  our  profession  to  take  the  matter  in  hand  and 
contribute  to  the  solution  of  this  problem,  which,  even  if  only  occasion- 
ally, certainly  may  save  a  human  life  otherwise  irrevocably  lost. 


OPENING   AND   DRAINAGE  OF  THE   LARGE 
JOINTS  IN  SUPPURATIVE  SYNOVITIS* 

WITH  E.  W.  LEE,  M.D. 


From  the  earliest  period  of  medical  science  we  have  been  accustomed 
to  regard  the  supfjurutive  iiifliiiumatioii  of  the  large  joints  as  a  riisease, 
not  only  serious  as  to  tlie  fate  of  the  joint  and  limb,  hut  even  tis  danger- 
ous to  the  patient*s  life.  Cases  were  on  record  in  which  the  spontaneous 
or  artificial  opening  of  suppurative  articular  cavities  tcrniinate<I  success- 
fully as  far  as  the  patient's  hfe  was  concerricfL  but  witli  afinost  always 
greater  or  less  destruction  of  the  joint  and  tlie  usefulness  of  the  lirnb. 
These  cases,  however,  were  not  sufficient  in  nund)er  to  justify  tlie  rarhrr 
timely  incision  into  the  cavity  of  the  suppurating  joint  a,s  a  re^dnr 
proc^edure,and  it  was  a  matter  of  more  or  less  doubt  in  most  cases  whether 
an  amputation  wtadd  not  be  the  surest  way  to  save  tljc  life  of  the  patient. 
In  fact,  a  large  nurnlicr  of  amputations  have  hct*n  performed  on  this 
intiication. 

It  was  a  step  forward  in  conservalix'c  surgery  when  Dieulafoy's 
cay*illary  aspirator  was  brought  into  use  f<jr  evacuating  the  pathoh^gic 
fluid  contents  of  cavities  of  the  joints.  The  expet  tations  uf  lienefit  to 
he  derived  from  this  new  operative  i>rocedure,  however,  were  not  realized 
in  suppurative  synovitis,  so  much  as  in  simple  synovitis  or  in  heniarthros. 
We  do  not  say  thai  no  l>enefit  at  all  was  derivTd  in  some  cases  by  the 
aspiration  of  pus  from  articular  cavities,  but  in  a  targe  nunihcn  we  might 
almost  say  the  majority,  of  cases  the  aspiratit>n  of  pus  proved  insufficient, 
as,  after  an  only  temporary  relief,  the  pus  gathered  again,  distended  the 
capsule,  and  caused  a  renewal  of  the  pain  and  the  either  symptoms  of 
infhonmatiiH). 

It  is  to  Lister  and  to  his  antiscfitic  method  of  o|>eratiiig  and  ilress- 
ing  that  we  are  indebted  for  the  latest  and  most  efficient  step  in  tlie  treat- 
ment of  this  serious  surgical  lesion.  It  is  Lister  who  has  secured  for  us 
the  permissiirn.  without  fear  of  any  evil  consec|uences,  to  make  a  timely 
and  free  incision  into  a  supinirating  joint,  whi*'h  wuuhl  make  us  sure  of 
saving  the  life  of  the  j>atient  and  would  alsi>  give  us  a  rcasotialile 
hope  of  saving  the  usefulness  of  the  joint,  to  an  extent  which  dc- 
pends  in  each  special  case,  of  course,  partly  upon  the  comhtiou  of  the 
tissues  of  the  joint  involved  in  the  inflarnniation  and  |nirtly  on  the  (jath- 
ologic  character  of  the  disease  which  caused  the  inflamrnation, 

*  Select  topics  of  Mcwkm  Surgery,  Utu?^Lratp<l  by  rusps  fmiti  Ui<'  lukspitiil  service  ami 
prlvrtli*  pnicHre  <»f  l)rs.  Cliri^ti.'in  Frnper  anrl  E.  W,  !>•*%  C'biraiijo,  (inilldnrio  Mr*].  Jitur, 
IHSi,  vol.  :^xxm,  p.  ^20 L 
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Ill  reporting  the  following  cases,  anrJ  Uiereby  calling  the  attention  of 
the  profession  to  this  subject,  we  do  not  claim  to  giv-e  anything  new  or 
not  already  widely  known,  but  we  believe  that  there  still  exists  some  feafj 
4»f  employing  this  surgical  itrocedure,  and  we  know  that  it  Ls  not  yet 
extensively  resorted  to  as  it  deserves  to  l>e. 

The  chief  benefit  ilerived  from  the  early  opening  of  suppuratins: 
joints  is  not  only  the  saving  of  the  life  of  the  patient,  but  still  more  the 
saving  of  the  liinb.  In  future  it  will  hardly  be  necessary  to  ainput4ite 
for  suppurative  synovitis,  as  far  as  we  can  see,  because  the  timely  in- 
cision and  drainage  will  prevent  the  formation  of  the  extensive  peri- 
articular abscesses,  iuid  wilt  enable  us  in  all  ca.ses  where  no  extensive 
acute  osteomyelitis  is  present  to  gain  time  enough,  after  having  attempted 
to  save  the  joint,  to  make  the  excision  of  the  joint,  if  the  superticial 
destruction  of  the  articular  surfaces  has  already  become  so  extensive  as 
to  make  the  excision  a  necessity,  and  without  endangering  the  patient's 
life. 

Having  given  due  credit  to  Lister  for  his  antiseptic  method  as  a  con- 
diiio  .sine  qua  non  for  entering  uiM>n  this  new  niethcKl  of  treating  suppurat- 
ing joints,  we  will  now  state  that  the  report  of  the  first  series  of  cases 
thus  treated  was  published  by  Sehede**  w^ho  reported  5  cases  of  suppurat- 
ing knee-joint  treated  by  incision,  drainage,  and  washing  out,  3  of  wdiich 
recovered  with  a  movable  joint;  in  1  c^ise  the  result  was  undecided, 
and  in  1  the  i*atient  died  from  some  other  disease. 

Since  this  tinu\  the  latter  part  of  the  last  dtx^ad,  a  number  of  similar 
cases  have  been  reported  by  the  followers  of  the  Lister  method  in  all 
countries,  but  it  must  be  said  that  the  cases  rei>orted  are  still  somewhat 
sporadic,  lieeause  the  majority  of  pri^'ate  practitioners  have  not  yet 
darcfi  to  adopt  this  apparently  somewhat  radical  interference  with  sup- 
l>urative  inflammation  of  tlie  larger  joints. 

It  is  natural  that  the  more  suiierfieial  of  the  larger  joints,  that  is, 
suf*h  as  pR*sent  portions  of  the  synovial  cavity  covered  only  by  apo- 
neurosis and  skin,  should  be  the  first  in  which  this  treatment  was  tried, 
in  preference  to  the  joints  covered  with  a  thicker  layer  of  muscles  or 
tendons;  in  other  %vords,  that  the  knee  and  ankle,  elbow  and  WTist, 
should  lie  subjected  to  this  treatment  before  the  shoulder-  and  hip- 
j(»int.  In  fact,  we  know^  only  of  very  few  cases  in  which  the  two  last- 
named  joints  have  been  subjected  to  this  treatment,  and  we  shall  here 
imW  touch  upon  the  subject  as  far  as  our  ow^n  experience  goes,  and  keep 
witliin  the  limits  of  the  knee-  and  ankle-joint. 

1,    Knee-joint 

The  anatomic  conditions  of  tlie  knee-joint  make  it  not  only  the  most 
accessilile  of  all  the  joints,  but  permit  us  to  diagnosticate  with  great 
accuracy  even  a  slight  augmentation  of  the  quantity  of  fluid  contained 
in  the  synovial  sac.  As  in  the  extended  position  of  the  knee-joint  all 
the  fluid  contained  in  the  capsule  is  accessible  from  its  anterior  surtatr, 


• '*  Ueber  GelenktlmiiHige,"  Ardi.  f.  klin,  ChJr,,  1874,  vol.  xvii,  p,  jlSl, 
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the  posterior  wall  of  the  capsule  being  stretched  to  its  fullest  extent,  the 
e\  acuation  and  washing  out  are  possible  in  the  most  effective  w*ay,  as 
there  is  hardly  any  spare  or  sinuosities  on  the  posterior  side  of  the  joint 
where  the  pus  or  iojcctctl  fluid  can  gather  or  remain  after  the  ofjemtion. 
The  aljove-named  facts  will  account  for  the  almost  invarJalily  gcwid 
results  of  this  abortive  treatment  of  siipi)urative  inflammation  in  this 
locality.     As  examples,  we  shall  here  give  the  following  ^  cases: 


C.iSE  I  (Fenger.  1879). — Sjfnopsis. — Suppuraim  sytimitU  of  left  knee  ituhsf>qurni 
to  traumatic  injury.  Repeated  ajtpfrafionif  of  pui*  from  the  raritjf  of  the  joint  triih  no 
effect.  High  feier^  rapid  Ions  of  strength.  Double  incision  into  the  earittf  of  the  joint  ott  both 
itide/t  of  the  pateiia.  Drainage  with  ifidia-rnhber  tube  and  tcajthing  out  mth  2,5  per  cent, 
ml  u  tion  carbolic  acid.  Rapid  decrease  offerer  a  nd  local  i  njia  m  m  atory  sym  ptorns,  Dra  inage- 
tttt^at  remotfed  reMpecHvdif  afitr  nine  and  ttcenty-one  days.  Woundjt  healed  in  four  weekn: 
ihfombojtijf  of  poairrior  saphenous  and  critrat  vein;  recovery  leith  useful  limb  and  jtomewhat 
limiied  mohiHiy  of  joint  after  mx  months. 

Auitie  Siiiitht  a  .servant,  twenty-one  years  of  age,  enlen^cl  Couk  County  H(.wipita!i  May 
30,  1877*  On  liclmission  she  states  tliat  six  weeks  Hfto  she  fell  dc^wii  a  flight  of  stJiirs*  and 
about  a  week  afterward  Itegjin  to  have  pain  in  the  k'ft  knee.  She  thought  it  was  rheuma- 
tism, tried  viiriouis  remedies,  and  kept  on  working  until  two  weeks  prtnHous  to  admbsion* 
when  the  knee  beaime  more  painfnl  and  began  to  swell,  and  a  week  later  she  became  umible 
to  walk  and  was  con fi net!  to  her  Ixni. 

On  examination  the  left  knee  was  found  to  be  considerably  swollen  and  tender  to  the 
touch.  There  ts  a  motlerate  amount  of  fluid  in  the  capsule  and  considerable  pain  on  any 
nujvement  of  the  joint.  The  patient  is  well  nourished;  sleeps  fairly;  no  appetite;  bcweb 
ronstipated,  and  feels  sick  at  the  stomach* 

June  ith:   Vomits  all  she  eats  and  hiui  considerable  pain. 

Juneoih:   Pulse,  108;  temperature,  103°  F, 

June  8th:  Dr,  Baxter  made  m\  exploratory  aspiration  with  a  hypodermic  syringe, 
which  showed  thai  the  knee-joint  contained  pus.  Applied  the  aspirator  and  drew  off  ii 
large  quantity  of  pus  from  the  cavily  of  the  joint. 

Junt  mth:   Elastic  bundai^c  applied. 

June  26th:   Pain  increasing  and  e (fusion  reappearing, 

June  29th:  The  joint  waji  again  aspirated  and  another  quantity  of  pus  evacuated. 

July  1st:  The  patient  came  under  Dr.  Fcnger's  care.  Her  condition  was  now  as 
follows:  Pul*i\  160;  tem[KTature.  lOiS.'i"  F.»  no twithstandrng  large  doses  of  quinin,  which 
had  been  administered  for  the  two  precctiing  days.  She  vomits  cons  Urn  tly.  is  weak,  and 
comphtins  of  constant  intense  pain,  which  does  not  allow  her  to  sleep.  The  left  knee  is 
considerably  etilarj^ed,  very  painful  to  the  touch,  and  shows  considerable  and  well-marked 
effusion  in  the  joint. 

The  region  of  the  joint  of  the  knee  was  now  washed  with  a  5  per  cent,  solution  of 
carbolic  acid,  and,  imdcr  the  spray,  Dr.  Fenger  o[>ened  the  joint,  making  an  incision  on 
each  side  of  the  patella,  whereby  a  large  quantity  of  pus  was  evacuated.  A  dritinage-tubc 
was  then  inserted  and  the  ends  stitched  to  the  wounds.  The  cavity  of  the  joint  was  now- 
washed  out  with  a  ^.*i  per  L-ent,  solution  of  carbolic  acirl,  and  a  Lister  tlressing  applied. 

During  the  opeiation  the  spray  gave  out^  from  blowing  out  of  tlic  tub*-,  and  irrigation 
over  the  wound  with  5  per  cent,  solution  of  carbolic  acid  was  substittited.  The  limb  was 
place^i  in  a  blanket  nplint  in  a  somewliat  elevate*!  position.  At  8  o^clock  in  the  evening 
the  pulse  was  160;  tempeiature,  104^  F.;  at  10  o'clock.  temi>erature.  \\}^t°  F. 

July  2d:  Pulse,  IH;  temperature,  101°  F.  No  pain  in  the  knee-joint;  persistent 
vomiting.  In  the  evening,  pulse,  110;  temperalurc,  10^.5''  F.  Ordered  for  vomiting 
subnitrate  of  bismuth  in  5-grum  powders  and  small  pieces  of  ice» 
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July  3d:  Pulse,  106;  temperature,  100.7°  F.  Less  vomiting;  feels  easier;  no  pain 
in  the  knee.    Ordered  port  wine,  one  tablespoonful  every  two  hours. 

July  4th:  Dressed  the  knee;  small  quantity  of  pus  escaped  from  the  drainage-tubes. 
During  the  washing  out  there  was  no  collection  of  pus  in'  the  cav-ity.  The  joint  was  only 
slightly  tender  on  pressure,  and  the  skin,  which  was  red  and  tense  before  the  operation, 
was  now  normal.     No  swelling  about  the  joint.     Menses  appeared. 

July  oik:  Pulse,  104;  temperature,  100.5°  F.  Patient  comfortable.  Evening,  pulse, 
110;   temperature,  103°  F. 

July  6th:  Pulse,  100;  temperature,  100.5°  F.  Wounds  dressed.  One  and  one-half 
drams  of  pus  escaped.  Only  slight  soreness  over  the  joint.  Temperature  in  evening, 
103°  F. 

July  7th:  Pulse,  100;  temperature,  100°  F.  Some  vomiting,  no  pain.  Evening, 
pulse,  120;  temperature,  100.4°  F.     Patient  comfortable. 

July  8th:  Pulse,  112;  temperature,  100.2°  F.  lias  slept  well  all  night;  has  slight 
diarrhea.     Ordered  camphor  and  opium  pills. 

July  9th:  Pulse,  100;  temperature,  98.5°  F.  Wounds  dressed.  Some  pus  in  the 
dressings.  Very  little  pus  brought  out  by  syringing  the  drainage-tubes.  The  region  of 
the  knee-joint  not  tender  except  around  the  inner  incision.  The  drainage-tube  was  re- 
moved and  a  shorter  one  inserted  in  the  inner  opening.  Evening,  pulse,  102;  tempera- 
ture, 100.3°  F. 

July  ISth:  Pulse,  99;  temperature,  98°  F.  Since  morning  a  little  pain  along  the 
posterior  side  of  the  thigh.  Xo  pain  in  the  knee.  Evening,  pulse,  116;  temperature, 
102°  F. 

July  Ihth:  Pulse,  98;   temperature,  99.5°  F. 

July  17th:  Edematous  swelling  of  the  foot  and  leg. 

July  19th:  Pain  in  the  leg. 

July  Slst:  Dressed  the  knee.     No  discharge  of  pus:  no  pain;  drainage-tube  removed. 

July  SOth:  Wounds  healed. 

August  IJ^th:  Leg  and  thigh  swollen  and  tender;  foot  edematous.  Pain  in  posterior 
surface  of  the  calf  of  the  leg  and  along  the  inner  border  of  the  gastrocnemius. 

September  3d:  Obstinate  vomiting. 

September  12th:  Quite  comfortable.     Ordered  iodid  of  iron  pills. 

October  3d:  Put  on  a  plaster  cast  extending  from  the  toes  to  the  uppei  third  of  the 
thigh. 

October  6th:  Walked  about  a  little  on  crutches  with  the  cast. 

November  3d:  Pain  in  the  right  knee-joint,  which  disappeared  in  a  few  days. 

November  29th:  Left  hospital. 

June  J,  1S80:  The  patient  came  to  Dr.  Fenger*s  office.  She  was  now  able  to  walk' 
without  a  cane  and  without  limping.  She  wore  a  flannel  roller  around  the  knee,  which 
was  found  to  be  movable.  There  was  no  pain  in  the  knee-joint,  but  some  stiffness  still 
remained,  the  patient  being  unable  to  flex  it  more  than  to  about  80  degrees. 


This  case  is  interesting  and  in.structive  in  several  respects  as  regards 
the  value  of  the  operation.  It  first  shows  that  the  aspiration  alone, 
that  is,  the  evacuation  of  the  pus  in  the  synovial  cavity,  was  utterly 
inefficient  as  to  the  stoppage  of  the  progress  of  the  disease.  The  aspira- 
tion relieved  for  a  few  days  the  pain  caused  by  tension  from  the  accumu- 
lated fluid,  but  the  pus  quickly  gathered  again,  the  suppuration  went  on 
unchecked,  the  patient  lost  ground,  and  the  fever  reached  the  dangerous 
point  of  105.2°  F. 

At  this  stage  of  the  disease  the  double  free  incision  and  washing  out 
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produced  a  most  remarkable  and  immediate  effect,  as  will  he  seen  from 
the  reeord  of  t}ie  temperature.  This  went  down  within  twelve  hours 
from  105°  to  101**  F,,  never  to  rise  again  except  occasionally  in  the  even- 
ing for  a  week,  after  which  time  tliere  was  no  rise  in  temperatrire  at- 
Iributatjlc  to  the  knee-joint,  the  subsequent  rises  in  temperature  bring 
causeil  by  a  thrombosis  in  the  saphenous  and  crural  veins  at  the  close 
of  the  second  week  after  the  operation,  and  later,  tii  the  fourth  and  fifth 
week,  by  an  olistinate  diarrhea  which  set  in  at  a  f>eriQtl  when  the  wounds 
into  the  knee-joint  were  closed  and  no  traces  of  acute  in  flam  mat  ion  were 
to  be  found  in  tlie  joint. 

Ttie  jiain  in  the  joint  disappeared  almost  immediately,  and  the  sup- 
puration ceased  in  less  than  three  weeks,  when  the  drainage-tubes  were 
consequently  removed.  There  is  little  dou!>t  that  this  patient,  at  the 
time  of  the  operation,  had  reached  a  point  at  which,  in  former  times,  am- 
putation would  have  been  justihable,  with  a  view  only  to  tl»e  saving  of 
the  patient's  life,  since  a  temperature  of  105^  F.,  under  such  circuni- 
stances  as  tliose  given  above,  indicates  iiTuuineut  danger  to  the  life  of  the 
patient. 

The  result  as  to  the  moVjility  of  the  joint  was  not  perfect,  as  six 
months  after  the  operation  tlie  patient  was  not  al)le  to  tlex  the  knee  to  a 
right  anglc>  But  this  moderate  stiffness,  attributable,  of  course,  to  the 
inflammat«»ry  retraction  of  the  synovial  membrane,  does  not  lessen  the 
value  of  the  operation,  under  the  circumstances,  as  we  know  that  in 
former  times  we  used  to  regard  even  a  complete  ankylosis  as  a  more 
favorable  termination  than  a  suppurative  synovitis  of  the  knee-joint. 

That  a  perfect  result  as  to  niol>ility  nmy  be  obtained  is  shown  by  the 
following  case : 


Cask  II  (Fenger,  1880). — Stfnop.^h. — Arutt'  imfyarliriilar  rheumatism,  Jnlhmvd  hit 
tfu ppitration  of  the  knee-joint.  Repeated  aspiration — no  ejfect.  Double  incunon^  drainot/r, 
and  iranhimj  out  of  the  jmnt.  Duehargf  stopped  and  druinage-htbeg  rrmotcd  respect ireti/ 
after  ttro  and  fire  dnyn.  Wound  healed  in  fourteen  day».  Splini  remored  in  eighteen  dat/x, 
Hisetj^ry  u^ith  motabte  Joint  in  four  and  one-half  monthjt. 

L.  N.  Muntht\  flirty -I'iglit  yearn  of  agp.  «  clerk,  wns  transferre*!  July  5, 1880»  fmiij  thr 
medical  to  tht-  surgical  .side  tif  Cm>k  rotinty  HtispitiiL  wIh-h'  he  hntl  {k-vu  tn^alet!  for  nvuU' 
pulyarliculnr  rhfiimalism,  as  a  rt-Hiill  of  wkiih  MippuriiHvc  inHjinmialiun  «»f  tlic  right  knvv- 
juiot  remained.  The  juiiil  Imd  tK'cn  aspiraletl  Iwit**  and  a  fotisiilurjihle  iimuiinl  *tf  ^n^- 
piinjlent  fluid  dntwn  off,  but  the  cavity  uf  ttie  juinl  ahvftyji  refillt'^L  The  pnticnt  wti^. 
lher«?foje,  transferred  to  the  surgical  side  of  the  hospital  and  placed  under  the  care  of  l>i. 
Kengcr. 

On  exatnlnaiion  the  jtilnt  wa.s  found  to  \w  fiinsiderttbly  swollen  anil  pairifnl  la  the 
I  ouch,  with  flue  t  Oil  t  ion  of  the  pjitclla, 

Julff  1  ',th:  Dr.  Fenger  opened  the  right  kn«?e-joint  on  Iwlh  jtides  of  the  patella,  iind  a 
con  si  rl  end  I  h'  animmt  of  serofibiinopurulenL  fluid  was  evacuateHL  A  drainagc-tolic  was 
now  inserte^l  and  slitchcd  to  both  openings:  the  joint  wa.shiHl  out  with  "^.5  per  cent,  solu- 
lion  of  rarbt>!ic  acid,  and  antiseptic  dressings  applied.  The  limh  was  phiced  in  the  /Jnc 
splint  always  uned  by  Dr.  Fenger  in  rt^^^tn? lions  of  the  knei^-joint,  nnd  jjusix*ndc*d.  After 
the  operation  the  patient'ji  pulse  was  94;  temperature,  99.2''  F. 

Juig  IM:  Pulse,  UO;   temperature,  m.T  F. 

July  16th,  A,u,:   Pulse,  90;    temperature,  99.«*'  F.     p.m.:   Temperature,  101.5'  F. 
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The  knee  was  washed  out  and  dressed;  ver}'  slight  discharge;  outer  half  of  drainage-tube 
removed. 

July  17th:  Pulse,  90;  temperature,  09°  F.     No  pain  when  the  limb  b  kept  immobile. 

July  18th:  Pulse,  90;  temperature,  100°  F. 

July  19th:  Pulse,  85;  temperatuie,  99.1°  F.  No  discharge  whatever  from  the  joint. 
Removed  the  last  and  inner  half  of  the  drainage-tube.  From  this  time  on  no  increase  in 
temperature  took  place. 

Jtdy  28th:  The  openings  for  the  drainage-tube  entirely  healed;  no  fluid  in  the  cavity 
of  the  joint.     Removed  the  splint  and  applied  a  roller  bandage  around  the  joint. 

August  7th:  No  effusion  in  the  joint,  which  can  be  flexed  at  a  right  angle.  Applied 
a  plaster-of-Paris  cast  and  allowed  the  patient  to  be  up  on  crutches. 

A  month  later  the  patient  was  discharged  from  the  hospital.  At  this  time  he  was 
able  to  walk  with  the  aid  of  a  cane  and  could  bend  the  knee  to  a  right  angle.  He  had  a 
feeling  of  weakness  when  walking,  but  felt  no  pain. 

Noremher  22d:  No  sw^clling  of  the  joint.  The  patient  can  flex  the  limb  to  more  than 
a  right  angle.  Can  walk  about  the  whole  day  without  pain  or  ^-eariness.  Excepting 
about  J^  inch  of  atrophy  of  the  muscles  of  the  femur,  the  limb  operated  upon  is  just  as 
sound  as  the  other,  and  the  patient  commenced  work  again. 

The  suppuration  in  this  case  was  of  a  less  acute  or  rather  less  intense 
character  than  in  the  preceding,  as  it  was  not  followed  by  any  consider- 
able rise  in  temperature.  The  main  indication  for  the  operation  was  not 
so  much  to  save  the  patient's  life  (this  was  in  no  immediate  danger,  as 
his  temperature  was  uniformly  low),  as  to  preserve  the  usefulness  of  the 
joint  by  preventing  destruction  of  the  cartilage  covering  the  articular 
surfaces,  and  destruction  and  thickening  of  the  capsule  and  ligaments. 
We  know  that  these  pathologic  conditions  are  liable,  if  not  almost  cer- 
tain, to  set  in  when  the  articular  ca\dty  is  allowed  to  contain  pus  for  a 
certain  time,  even  when  the  inflammation  is  not  of  the  most  acute  char- 
acter. In  this  respect  the  operation  proved  a  perfect  success,  as  four 
months  afterward  the  patient  had  the  use  of  the  limb  with  a  perfectly 
movable  joint. 

Before  leaving  the  subject  of  the  knee-joint  we  shall  say  a  few  words 
about  the  operation  and  after-treatment.  As  to  the  operation:  After 
a  thorough  disinfection  of  the  entire  region  of  the  joint  by  means  of 
(»arbolized  soap,  nail-brush,  and  5  per  cent,  solution  of  carbolic  acid,  we 
should  recommend  that  an  incision  be  made  on  each  side  of  the  patella, 
about  3^  inch  from  its  external  and  internal  border,  into  the  synovial 
cavity  in  the  following  manner :  after  the  first  incision  has  been  made,  a 
prolx?  is  introduced  and  brought  over  to  the  other  side  of  the  patella, 
and  a  counterincision  made  on  the  point  of  the  probe.  A  fenestrated 
drainage-tube  is  now  introduced  xit  one  opening  and  brought  out  at  the 
other,  and  the  ends  of  the  tube  secured,  not  by  stitching  them  to  the 
skin,  as  the  stitches  are  liable  to  ulcerate  through  the  skin  in  a  week  or 
so,  but  by  the  use  of  disinfected  safety-pins. 

The  Lister  dressing  surrounding  the  joint  must  be  suflSciently  voliun- 
inous  to  absorb  a  considerable  amount  of  fluid,  especially  for  the  first 
days  after  the  operation. 

The  fluid  injected  to  wash  out  the  synovial  cavity  should  be  2.5  to 
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y  per  cent,  solution  of  carbolic  acid.  The  danger  of  retention  of  the  fin  id 
injected  and  consequent  carbolic  acid  poisoning  is  not  very  ^reat,  a,s  we 
are  able,  by  well-known  manipulations,  to  evacuate  the  fluid  from  the 
joint  almost  to  the  last  drop,  provided  that  no  previous  perforation  of 
any  of  the  burste  of  the  joint  has  taken  j)Iac'e. 

As  to  the  bandaging  of  tlie  hnib,  we  shall  recommend  Bonnet's 
white  metal  splint  with  lateral  fenestra*,  which  we  always  use  in  excisions 
of  the  knee-joint,  and  of  which  an  illustration  was  presented  in  a  previous 
article  on  this  subject,*  The  si>lint  should  l>e  suspended  from  a  wooden 
frame  extending  over  the  lower  part  of  the  bed. 

It  is  impossible  to  state  the  exact  time  when  the  draiiuige-tubcs  may 
be  taken  out*  and  we  must  be  guided  by  the  absence  of  pus  in  the  dress- 
ings or  in  the  fluid  evacuated  from  the  s^^^lovial  cavity  in  subsequent 
irrigations;  in  short,  when  no  more  pus  forms  in  the  synovial  cavity, 
the  drainage-tulies  may  be  removed. 

When,  after  the  removal  of  the  drainage-tubes,  the  incision  wounds 
are  healed  and  no  fluid  is  contained  within  the  capsule,  we  advise  that  a 
plaster  east  be  apjilied  to  imniolnhze  the  knee,  and  that  the  patient  be 
allowed  to  be  up  on  crutches,  the  shoe  on  the  sound  foot  having  a  high 
sole,  in  order  to  prevent  any  weight  from  being  borne  on  the  leg  operated 
upon.  This  procedure  should  l>e  continued  for  the  first  two  weeks 
In  tiie  course  of  time  the  patient  will  easily  ascertain  for  himself  when 
lie  may  begin  to  rest  weight  on  the  limb  operated  upon. 

After  three  to  five  weeks  the  plaster  cast  may  l>e  removed  and  passive 
movement  of  the  joint  commenced,  which  should  l>e  regulated  by  the 
condition  of  the  joint,  swelling,  pain,  etc.,  which  should  serv^e  as  a  guide 
to  all  further  steps  in  the  after-treatment. 


2.     Ankle-joint 

The  anatomic  conditions  of  the  ankle-joint  are  not  so  favorable  as 
those  of  the  knee-joint,  as  far  as  complete  evacuation  and  efficient  drain- 
age are  concerned,  because  in  the  natural  position  of  the  foot  the  capsule 
forms  a  pocket  on  both  the  anterior  and  posterior  surface  of  the  joint. 
We  believe  we  have  to  attribute  to  these  anatomic  conditions  the  less 
favorable  results,  not  as  to  the  hfe  of  the  patient  nor  the  conser\'ation 
of  the  limb»  but  its  to  the  course  of  the  inflammation  and  the  future  use 
of  the  joint.     As  examples  we  here  present  the  following  3  eases; 

Case  J  (Fenger.  1S80). — Synopsis. — Sitppumlite  ^nopitis  of  left  ankk-joini  sub- 
seqtietit  to  acute  jwty articular  rhvnmatvfm,  Ftccr  and  comtiderable  pain.  Double  inci- 
sion into  the  joint  at  the  anterior  border  of  both  malleoli.  Drainage  uUh  mft-ruhber  tube. 
Washing  out  uith  i^fi  per  cent.  ,wiution  of  carbolic  arid.  Rapid  decrease  in  temperature  and 
cesaaiion  of  pain.  Drainage-tuhea  removed  in  six  weeks.  Wounds  heaUd  ten  days  later. 
After  three  months  patient  discharged  fr&m  hospital  at  her  oitn  reqtiest  ttiih  limited  mobility 
and  pit  in  in  the  joint. 

Maggie  Breiman,  agetl  thirty-seven,  Iriiih,  washerwoman,  was  Imnsferrecl  from  the 
medical  to  the  surgical  side  of  Cook  County  HospiUl  Jwly  20,  1880.     She  had  been  suffer- 

♦  Chicago  Medical  Journal  and  Examiner.  IB80,  vol  xli,  p.  7. 
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ing  fnnn  and  iiti*ler  treiitnieut  for  pulyartifular  rheumatism.  On  ^xamiimUcii],  the  tn- 
Aaminuliuti  of  LIr'  joints  was  found  to  have  stibsi<ied  exc'cpting  in  the  It-ft  ankle-joint,  in 
whitli  Ihcre  were  ronsideTiible  [>ain,  swelling,  tJuetualiun  mi  the  anterior  side  of  botJi  mal- 
leoli, reti,  hot  iikin,  vn  whirh,  anterior  to  the  estema!  malleoluii.  was  a  place  wlirre  ih)e»kiD 
wtts  very  thin  and  yellowish  from  the  subjaceot  pus  shining  through. 

Jutif  ioth:  Puliie,  86;  temperature,  104°  F.  As  the  pain  was  intenjse  and  suppufstion 
in  the  joint  evident,  the  patient  was  anesthetize*!  and  Dr,  Fenp^r  opened  the  anklc-]oint 
by  mean-s  of  incisiouii  on  each  side  of  ihe  joint  anterior  to  the  malleoli.  After  n  certain 
amount  of  piH  had  bi*en  evaeualetJ,  a  drainnge-lulje  was  passed  through,  stitche*!  lo  the 
skin,  and  the  joint  eavily  washed  out  with  i.^  p^^'r  cent,  solution  of  eiirlx>lie  arid,  and  ti 
Lister  dressing  appliech 

Jultf  2Gth:  I'uls<%  {^i;  temjieralure,  S>9.7"  F.  Wound  dressed  under  upray-  Only  a 
slight  disduirge  from  the  drainnge-tul»i\ 

AuguM  loth:  The  ankh*  was  plaeetl  in  a  f  met  a  re- box* 

Sfpfrmher  ofh:  Drainage-tubes  removed.     No  discharge  on  the  dressings. 

September  J5th:  Wounds  healed.  There  wvtv  still  swelling  Wiind  Iwth  malleoli  and 
pain  on  moving  the  join  I  <  Plaster-of- Paris  v»s\  applied  over  the  foot  and  leg,  extending 
half-way  to  the  kne*'.     The  patient  out  of  l>ed  on  erutthe**. 

In  Novenil>er  the  patient  was  diseharged  from  the  hospital  at  her  own  request,  with 
a  newly  appliiMl  plaster-of- Paris  cnsi.  There  was  stjll  stttfness  in  tbe  joint  and  pain  whim 
any  weight  wjis  borne  on  the  ftK>t. 

The  imoiediiite  effert  of  the  operation  in  this  ease  wa«^  perfect,  as 
the  fever  atnl  pal  a  were  at  once  relievetL  But  the  effet-t  iipion  the  stip- 
ptiration  in  the  artieitlar  cavity  was  not  nearly  so  niarkeil  as  in  the  knee- 
joint,  ii^  it  Will  he  seen  tliat  the  drainage-tul)es  had  to  l>e  left  in  for  six 
weeks  hefore  the  formation  of  pus  came  to  an  en<l.  And  after  the  wounds 
were  heak^h  it  will  he  noticed  that  there  was  still  swellin^^  of  Uie  sufl 
parls  of  the  joint  and  tenderness  on  trying  to  hear  weight  i»n  the  limb, 
and  this  condilion  fiersisted  even  as  hite  as  three  nicmths  after  the  ojiera- 
tion.  Frotn  this  we  think  that  insnftieient  drainage  was  the  cause  of  the 
imperfect  result.     This  is  even  more  clearly  shown  in  the  following  case: 

Case  II  (Fenger»  187!l). — Si/nopxiH. — (Itrouie  arthritU  of  ankk-joiui  SHbaequeni  to 
trmttnatie  injur  if.  Six  mmilh*  later,  cjracerttaiion  of  arikriii*  and  atuppuratioH  in  cantj/ 
4}f  joint .  Double  a fttermr  iticimon  into  carifi/ of  joint.  Drainage  and  irajfhing  ouf.  Cfssm- 
timi  of  piiin.  Drairtwje-tubf^  remorrd  iu  a  ireek.  One  month  lalrr  opening  of  abitte^sts 
posterior  to  the  joint.  After  hmling  of  imatidM,  ehramc  arfhriiis  aiill  present.  Slow  progre^a 
toward  rtcorcnj,  it  hi  eh  in  not  yei  perfcrL 

P.  G.  IVgley.  aged  thirty-two,  Inhon^r.  Patient  always  had  gixid  health  until  Aprih 
1H79,  when  a  plank  .^Irm  k  him  while  at  work  on  the  external  side  of  the  ankle-joint,  Thi* 
injury  was  immediately  followed  by  jHWt^lling  ami  dis(Hjh)ration.  whieli  subsided  after  I  wo 
weeks.  After  tbe  injury  tiie  palieut  sta>  ed  at  home  two  days  only,  and  then  walketl  about 
with  pain,  which  <hsiappeanHl  in  al>oul  a  month.  When  walking  he  felt  no  pain,  but  when 
he  would  start  to  run,  he  frit  pain  in  the  joint. 

Three  months  later  swelling  and  pain  anterior  to  the  external  luatleotus  set  in  mud 
In-eame  so  S4'vt'n*  that  he  whs  obliged  to  quit  work.  \  iirious  siilves,  elastic  bandages,  etc., 
were  employe<L  but  tlu*  swelling  and  pain  increased  so  that  he  was  entirely  unable  to  walk. 
In  Sj^ptemher  he  entere<l  ('fK»k  County  Hospital  am]  rrniuined  there  for  six  we«:»ks.  Hot 
fomentations  and  blisters  were  of  no  avail.  The  swelling  increased  and  the  pain  l>eeome  so 
severe  as  to  make  sleep  impossible,  notwithstanding  the  free  use  of  opiates. 
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Nmemher  llth:  Thv  patient  came  under  Dr.  tVnger'*  care.  He  lay  in  l>cd,  umible  to 
move  the  limb.  The  ankle-joint  was  conisiderahly  swollen,  with  fluctuation  from  one 
jnalli^oliis  to  thp  other.  Thi*  covering  skin  wiis  red;  the  pain  was  jmj  intense  as  not  to 
permit  sleep;    no  fevci. 

Noremhcr  l;'tth:  Dr,  Fen^fer,  assistiHl  by  Dr,  J.  M,  Bergen,  at  thfit  lime  houne  surgeon, 
pr^x'i'eiie*!  to  operate.  The  patient  wa,s  aneslhelizt^K  the  region  of  the  joint  disinfected, 
and,  under  the  earholic  spray,  an  incision  was  luade  in  the  joint  Hnterior  to  the  extenial 
umlleohis.  Ahout  an  ounce  of  pn,s  escaped.  No  denuded  bone  eould  be  felt  when  n 
probe  wa^s  introfjuceif  iuto  the  eavit^'  of  the  joint.  The  pmtit'  was  then  forcu^d  ihrtttin^h  the 
joint  toward  the  anterior  side  of  the  internal  malleolus,  and  an  incision  nuide  on  the  p«int 
tif  the  probe.  A  drainage- tut »e  was  introduced  at  one  opening  and  brought  out  lit  the 
other  and  stitched  to  llie  skin.  The  joint  was  washeil  out  with  "2,5  per  cent,  solution  of 
carbolic  acid.  dress«-d  anti^'ptically.  and  placed  in  a  hhinket  s^plint. 

Subsequent  to  the  operation  the  pain  ceast^dl  entirt*Iy,  anil  the  discharge  slopped  in 
about  a  week,  so  that  the  drainiij^je-hibe  wa-*  renio^  e<l. 

About  a  month  later  a  piiinfu!  swelling  fornKil  posterior  to  tlie  eSLterunl  n*alleolos, 
and  December  UHh  an  incision  was  made,  with  the  evacuation  of  3  2  ounce  of  py.s  and  a 
tlrainage-tutH-  inserted.  This  cutaneous  pain  stop|>eci  and  tlie  drainage-tulM*  was  rcnuived 
ta  two  week's,  but  rec*)very  was  slow;  the  patient  fell  into  the  hanrls  of  quacks,  who  for 
several  months  applied  salves,  etc. 

Half  a  year  later»  in  the  summer  of  1880,  Dr.  Fencer  was  called  to  see  the  patienL  He 
found  the  wounds  heale*!,  btit  an  area  of  ehtstic  swelling  in  the  region  of  tlie  joint,  most 
niArked  on  the  posterior  side.  bc*hind  tlie  malleoli.  M*»tion  was  limited,  and  when  exag- 
gerated, protluced  pain,  Xn  pain  on  pressure,  but  the  patient  was  not  yet  able  tn  lM*ar  any 
weight  upttn  the  fotjt.  A  plaster-of- Paris  l>andage  was  applied*  and  the  putienl  allowed 
to  walk  about  on  cnilches,  but  not  allowed  lo  put  his  ftnit  to  the  ground. 

Six  months  lutcr.  January.  18HI,  the  swelling  and  tenderness  had  decrc^ised  consider- 
ably* Dorsal  and  plantar  flexion  to  an  extent  of  ahout  ^0  degrees  wjis  possible,  but  the 
patient  was  sttll  unable  to  bear  any  weight  upon  the  foot, 

III  this  case  the  immediate  effect  of  the  ojieration.  4ls  far  a-s  relief  of 
the  pain  was  concerned .  was  perfect,  but  the  insufficient  drainage  }>y 
iinterior  incisions  alone  was  clearly  shown  l>y  the  sabsetjuent  formal  ion 
of  an  ali'^cpss  on  the  posterior  aspect  of  the  joint.  A  propo.sed  doubb 
incision  and  drainage  on  the  posterior  side  of  the  joint  were  not  permitted 
by  the  jmtient. 


C.iSE  III  (Lee,  1880). — Syaopsu, — Supptiratirt  »i/tiorifis  himdft'-jointofatferopihu}* 
indiriduai  itiik  prcrious  stippuration  in  an  elbow-joint  termintstiiig  in  ankytoitiii. 
Anterwr  opening  and  drainage  of  the  ankie-joint,  Streral  rc/djww  folimnng  the  n-moral 
of  drain iige-ttihfd.  relieved  by  opening  and  draining  aneir.  ProgrcsM  of  cariV,?  of  the  boneft  of 
the  joints  ncrejtfriiafinff  fxrimon.     Further  pr{>fjresji  of  cariej*  final! if  ncce.%*f Hating  amptdation. 

Annie  Swt*<*ney.  The  patient  was  transferred  on  Sepleml>er  ^1,  I88U,  from  the  medi- 
cal side  of  Cook  County  HospiUil.  where  she  hail  tH^en  treated  for  a  stHcalled  rheumatic 
infliinimatiou  in  the  right  ankloj*nut,  to  the  surgical  side,  and  place<l  under  the  *are  of 
Dr,  L<*e.  Two  mouths  previous  she  t«.Mjk  off  lier  woolen  stockings  and  thinks  she  to<:fk 
cohh  In  conserpience  of  this  there  was  an  exacerbation  of  pain  in  the  ankle,  iicx'ompanied 
by  swelling;,  wliich  terminated  in  suppunilion,  as  was  revealed  by  the  exploring  needle. 
On  examination,  the  ankle-joint  was  found  tender  and  swollen,  and  pus  was  obtained  with 
I  He  exploring  ne«.*dle. 

Septvmhn  *'fth:  tlpenitjon.     Tlic  joint  was  op^nrd  by  I>r.  Iai^  in  frr»nt  of  the  malleoli. 
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and  a  drainage-tube  passei]  through  the  anteiior  surface  of  the  joint,  which  was  washed 
out  with  a  2.5  per  cent,  solution  of  carbolic  acid  and  dressed  antiseptically. 

September  26th:  The  joint  was  washed  out.     Very  little  pus  in  the  dressings. 

October  2d:  No  pain;  slight  discharge. 

October  Sth:  Drainage-tubes  removed;  horsehair  drains  introduced;  patient  feels 
well. 

October  loth:  Horsehair  drains  removed;  wounds  nearly  healed. 

October  20th:  Wounds  healed. 

October  22d:  Reappearance  of  the  trouble  at  the  outer  surface  of  the  ankle-joint,  which 
is  red,  swollen,  and  tender.    The  patient  is  feverish;  tongue  furred;  appetite  gone. 

October  2Uh:  Fluctuation  at  the  outer  surface  of  the  ankle-joint.-  An  incision  was 
made  and  a  drainage-tube  inserted. 

November  1st:  Wound  discharging  freely. 

Xorember  llih:  Wound  healing. 

Xorember  2Jtth:  Drainage-tube  removed. 

December  3d:  Wound  entirely  healed. 

December  16th:  The  patient  is  able  to  get  up  and  walk  with  a  crutch. 

December  ISth:  Complains  of  severe  pain  at  the  outer  side  of  the  ankle-joint. 

January  1,  1881:  Sinus  on  the  outer  side  of  the  ankle-joint  reopened.  The  intro- 
duction of  a  probe  revealed  carious  bone  at  the  bottom  of  the  sinus. 

January  23d:  Enlarged  sinus,  introduced  drainage-tube,  and  washed  out  the  joint 
with  2.5  per  cent,  solution  of  carbolic  acid. 

In  the  course  of  the  following  week  the  swelling,  pain,  and  discharge  continued,  so  as 
to  necessitate  excision  of  the  joint,  which  was  performed  February  11th  by  Dr.  Fenger. 
the  report  of  which  will  be  given  in  a  succeeding  paper,  embracing  the  reports  of  a  number 
of  excisions  of  the  large  joints. 

Thi.s  case  is  in  conformity  with  the  two  cases  reported  above,  so  far 
as  the  insufficient  result  of  the  treatment  of  suppurating  ankle-joints  by 
anterior  incision  alone  is  concerned,  but  shows  in  a  marked  degree  the 
immediate  relief  of  the  fever  and  pain  from  the  drainage  and  washing 
out,  as  well  as  the  fact,  stated  above,  that  this  surgical  procedure  enables 
us  to  try  to  save  the  joint,  and  when  this  becomes  impossible,  at  last  to 
make  the  excision.  During  the  above  course  of  relatively  expectant 
treatment  the  life  and  health  of  the  i)atient  are  not  endangered  to  an 
unreasonable  extent. 

As  a  result  of  our  experience  of  these  last  cases  we  shall  recommend 
for  future  trial  the  following  treatment  of  suppurating  ankle-joints : 

The  first  incision  should  be  made  just  anterior  to  the  external  mal- 
leolus, into  the  suppurating  articular  cavity.  Through  this  opening  a 
probe  should  be  passed  through  the  anterior  side  of  the  joint  inward 
toward  the  anterior  border  of  the  internal  malleolus,  the  point  of  the 
probe  being  pushed  toward  the  skin  so  that  it  may  serve  as  guide  for  the 
incision  for  the  counteropening. 

A  fenestrated  soft-rubber  drainage-tube  should  now  be  fastened  to 
the  eye  of  a  probe,  and  by  this  means  passed  through  the  anterior  side 
of  the  joint,  and  the  drainage-tube  held  in  place  by  small  disinfected 
safety-pins. 

The  next  step  in  the  operation  should  be  to  pass  a  drainage-tube 
through  the  posterior  side  of  the  joint,  in  a  similar  way,  behind  the  mal- 
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leoli.  The  first  incision  should  lie  made  behind  the  external  malleolus, 
i^lose  to  the  tibia,  into  the  joint,  and  the  prolie  [mss?d  throu^'h  inward 
toward  the  posterior  l>order  of  the  internal  niallcolus  nntil  it  points 
against  the  skin,  .so  that  a  coniiterineision  may  be  made  upon  the  point 
of  the  probe. 

Exjjerinients  npon  dead  bodies  have  shown  ns  that  a  eounteropeninfj, 
eautiously  made  in  this  way  npon  the  point  of  the  probe,  pointing  through 
the  skin  and  parallel  to  the  posterior  liorder  of  the  internal  malleolus, 
may  be  made  safely  without  dividing  the  posterior  tibial  artery. 

A  drainage-tube  is  then  passed  through  the  posterior  sac  of  the  joint 
in  the  same  way  as  already  described  for  the  anterior  sae. 

In  this  way  we  think  it  will  be  possible  to  establish  a  suiEeient  drain- 
ap:e  and  washing  out»  the  results  of  which  will,  of  course*  have  to  be 
shown  by  future  experience. 

There  is  no  comprehensible  reason  why  the  drainage  of  the  posterior 
sac,  in  addition  to  the  drainage  of  the  anterior  sac,  should  involve  any 
additional  danger  to  the  operative  treatment  of  suppurating  ankle- 
joints  if  all  antiseptic  precautions  are  strictly  adhered  to.  We  think, 
conseiinently,  that  we  are  justified  in  the  hope  that  this  treatment  may 
give  just  the  same  results  for  the  ankle-joint  as  for  the  knee-joint. 

In  conclusion,  we  shall  make  only  a  few  rennirks  regarding  the  licne- 
fits  which  may  reasonably  be  expet^ted  to  t>e  derived  from  this  surgical 
treatment  of  suppurative  synovitis. 

The  first  effect  of  the  operation  will  invariably  be  the  relief  of  the 
pain  and  checking  of  the  fever,  effected  probably  by  relieving  the  tension 
caused  by  the  accumulation  of  pus  in  the  articular  cavity.  In  doing 
this  we  may  reasonably  expei-t  to  prevent  rupture  of  the  capsule  and 
periarticular  abscesses. 

In  checking  the  suppuration  by  washing  out  the  cavity  wt  may  ex- 
pect to  prevent  further  destruction  of  the  cartilaginous  covering  of  the 
articular  surfaces  of  the  bones,  and  thus  hope  to  secure  a  certain  degxee 
of  mobility  of  the  joint. 

It  would  be  a  mistake,  however,  to  niejtsure  the  value  of  the  operation 
by  its  results  as  regards  the  future  mobility  of  the  joint  in  question,  as 
this  w^ill  depend  entirely  upon  the  nature  of  the  disease  of  the  joint  at 
the  moment  of  operation.  It  has  been  estal>lished  by  general  experience 
that  an  acute  suf)erficial  suppurative  synovitis,  when  operated  up**n 
sufficiently  early ^  gives  a  far  better  prospect  of  a  movable  joint  after  the 
operation  than  does  a  suppurative  s^Tiovitis  which  constitutes  only  an 
acute  shock  in  a  chronic  arthritis. 

The  reasons  for  this  are  easily  deiennined.  The  chronic  arthrilis 
will  necessarily  ha^*e  caused  deeper  pathologic  changes  in  the  caf)snle 
and  articular  surfaces  previou.s  to  the  time  of  the  acute  shoi-k  requiring 
the  operation. 

That  this  vieiv  is  correct  is  still  further  show^n  by  the  experience  of 
Schede.  who  tried  the  opening,  drainage,  and  washing  out  of  joints 
affected  witJi  fungous,  that  is,  in  most  cases,  tuberculous,  artl iritis, 
comt>ined  with  scraping  out  the  joint   by  means  of  the  sharp  spoon. 
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He  found  that  no  benefit  was  derived  from  this  treatment  in  these 
cases. 

In  consequence  of  this  it  seems  that,  for  the  time  being,  the  operation 
must  be  limited  to  cases  of  suppurative  syno\'itis. 

We  may  finally  state  that  the  operation,  when  all  antiseptic  precau- 
tions are  scrupulously  adhered  to,  is  entirely  free  from  danger.  None  of 
Schede's  patients,  either  in  the  acute  or  chronic  cases,  experienced  any 
dangerous  consequences  from  the  operation. 

A  similar  treatment  of  26  cases  of  severe  traumatic  injuries  to  joints, 
published  by  Ranke  in  1878,*  was  not  followed  by  fatal  results  in  a  single 
case. 

We  are,  consequently,  justified  in  regarding  the  operation  as  a  sur- 
gical measure,  from  which  benefit  alone  can  be  derived,  the  amount  of 
which  does  not  depend  so  much  upon  the  operation  as  upon  the  stage 
and  character  of  the  disease  of  the  joint  to  be  operated  upon. 

But,  at  the  same  time,  we  must  bear  in  mind  that  the  surgeon  who  is 
not  thoroughly  familiar  with  and  able  to  master  the  antiseptic  method 
has  no  right  to  avail  himself  of  the  benefits  of  this  radical  treatment 
of  suppurating  joints,  because  the  omission  of  any  of  the  antiseptic 
precautions  will  jeopardize  the  patient's  life  and  make  the  operation 
as  dangerous  as  our  forefathers  rightly  regarded  it. 

*  Virchow-Hirsch  Jahresliericht,  Berlin,  1879,  vol.  ii,  p.  85C. 


SUPRAMALLEOLAR  OSTEOTOMY  FOR  OUTWARD 
DEVIATION  OF  THE  FOOT,  SUBSEQUENT  TO 
POTT'S  FRACTURE  HEALED  UP  IN  A  BAD 
POSITION  * 


The  operiitioii  of  osteotomy^  introduced  into  surgery  as  a  means 
of  correcting  deviations  in  the  shape  and  direction  of  the  extremities 
in  caijes  in  which  this  deviation  was  an  essential  hindrance  to  the  use 
of  the  hnih  tlius  atfected,  was  first  systematized  by  von  Langcnbeck 
in  185£  fur  ankykjsis  in  false  position  of  the  hip-  and  knee-joints. 

The  operation  was  perfornied  according  to  the  so-called  subcutaneous 
method,  tliat  i.s,  through  the  smallest  possible  ojiening  in  the  skin  a 
fine  saw  was  f^asse*!  in  upon  the  ijone,  and  this  cut  through,  the  false 
[K)sition  corrected,  and  the  cut  surfaces  of  tlte  bone  k*ft  to  luiile  in  the 
same  way  as  in  a  common  fracture.  The  small  ojiening  in  the  skin 
ha*l  for  its  object  the  prevention  of  suppuration.  The  subeutaneoas 
o[>eration  of  tenotomy  has  the  same  object.  These  ]>recaution$  were 
natural  and  necessary  prior  to  tlie  advent  of  antiseptic  operating  and 
dressing. 

A  step  in  advance  was  made  by  Gross^  of  Philadelphia,  in  1861, 
who  rendered  tlie  operation  more  easy  of  |}erformanee  by  substituting 
the  chisel  for  the  saw. 

Since  this  period,  that  is,  for  the  last  twenty  years,  osteotomy  has 
l)een  a  eonmum  operation  for  the  correction  of  the  \'arious  deviations 
of  the  bones  of  the  extremities  arising  from  rachitis,  ankylosis  of  the 
joints,  fracture  healed  up  in  a  bad  position,  or  from  any  other  cause. 

Even  l>efore  the  Lister  method  was  known  in  surgery  and  employed 
in  osteotomy  rekitively  little  danger  was  connected  with  the  oj>eration. 
In  most  of  the  cases  operated  ui>on  the  limbs  healed  in  a  correct 
position,  just  as  they  would  after  a  common  subcutaneous  fracture; 
but  sometimes  supi>u ration  would  set  iti,  and  even  erysipelas  and 
pyemia  could  not  be  entirely  excluded. 

The  fear  of  these  complications  tleterred  the  profession  in  general 
from  recommending  or  making  use  of  the  operation  in  all  cases  in 
which  it  would  jirove  of  essential  benefit,  and,  we  may  say,  limited  the 
operation  to  those  cases  in  whicli  it  was  imi>eratively  necessary. 

The  antiseptic  methwl  of  operating  and  dressing  has  done  aw^ay 
w  ith  this  drawback  in  the  indications  for  the  operation,  and  at  the  same 
time  has  rendered  the  soH:*alled  subcutaneous  operation  unnecessary. 
We  are  now  able  to  cut  without  fear  through  the  soft  parts  covering 
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the  bone  to  he  divided,  making  as  large  an  incision  as  is  neceaaarj-  to 
cut  through  the  osseous  tissue  with  ease  and  safety.  Through  this 
opening  we  can  make  an  incision  in  the  periosteum,  denude  as  much 
of  the  surface  of  the  bone  sls  is  necessary,  cut  out  by  means  of  siiw* 
chisel,  and  hammer  a  lueee  of  lione  of  the  exact  size  and  shape  we 
require,  unite  the  osst»ous  surfaces  with  silver  sutures  if  we  deem  it 
advisable,  and,  in  fact,  operate  with  perfect  safety  and  security »  allowing 
sufficient  time  for  all  the  details  of  the  operation,  because  we  know^  that 
we  arc  protected  by  antisejitic  precautious,  by  which  the  healing  by 
first  intention  of  a  wound,  whether  large  or  small^  is  accomplished  with 
equal  rapidity  and  safety. 

We  nmst  }>ear  in  mind,  however,  that  this  wider  field  in  the  indica- 
tions for  the  operation  which  has  been  opened  up  l>y  the  Lister  method 
at  the  same  time  places  an  increased  amount  of  responsibiiity  upon  the 
operator,  since  he  now  is  held  responsible  for  all  septic  accidents  w*hich 
might  occur  subsequent  to  the  operation. 

When  all  antiseptic  precautious  are  taken,  down  to  the  most  minute 
details,  during  the  operation  and  in  the  course  of  the  after'treatment, 
and  carried  through  systenuitically,  there  can  be  no  more  danger  than 
in  subcutaneous  osteotomy. 

It  was  with  this  conviction  that  I  did  not  hesitate  to  extend  the 
employment  of  osteotomy  to  cases  of  false  position  of  the  foot  follow  ing 
Pott*s  fracture.  In  these  ca^^es  there  is  no  vital  indication  for  the 
operation,  as  such  patients  are  able  to  limp  about,  with  or  without  the 
use  of  a  cane;  hut  the  deviation  of  the  foot  impairs  their  walking  s<* 
consideral)ly  that  a  large  number,  particularly  of  the  lower  class  of  the 
people,  are  thcreliy  unable  to  earn  a  living,  as  many  of  them  cannot 
learn  or  work  at  a  trade  in  which  walking  or  the  free  use  of  the  lower 
extremities  does  not  play  an  important  |jart. 

The  following  cases  will  show  that  supramalleolar  osteotomy  can 
be  performed  in  such  cases,  not  only  without  danger  to  the  patient's 
life,  liut  with  the  result  of  completely  restoring  the  usefulness  of  the 
foot,  so  as  to  enable  him  to  walk  just  as  well  as  Ijefore  the  fracture  and 
subsequent  deviation  had  taken  place. 


Case  I. — Outwart^  deriaimn  of  Irjt  foot,  mibjifijttnti  to  compound  romminutiyl  Fott'9 
frarturf  in  a  syphihtw  imtiridual.  SitpramaUcofar  osteotomy^  folioirrd  by  suppuration. 
Union  in  eight  week*.  Otd  of  betl  in  nine  tireks.  Ahfr  to  brar  ireighf  Of i  foot  in  eicren  trcri'M. 
Open  mriuArHfor  more  thnn  a  yfar.     Snbiifguenf  complete  recfjrery^  with  perjeci  ense  in  wtdkin^, 

Ilfury  II.,  a  clerk  ihirty-eigbl  years  of  ago,  was  admitted  to  Cook  County  Hospital 
June  Itl,  1879.  The  patietit  had  r^yphiUs  some  year*  ago,  but  with  this  exception  had 
bei'ii  ftlwnys*  healthy,  until  eight c^^n  m^jnths  previous  to  his  entrance  to  the  hospital,  when, 
in  St.  Ixjuis,  Mo.»  h«"  rcorived  an  injury  which  caused  a  com  pound  commimuted  fractunp 
and  diftiUfcatiun  of  the  left  ankle-joint.  He  was  treate<t  for  five  months  in  a  liotspita]  in 
St.  liouis,  and  at  the  cml  of  that  time  was  able  to  walk  about  with  a  cane.  On  account 
of  an  outward  deviiition  of  tiic  foot,  however,  walking  wa>j  pinuful,  and  could  be  endured 
for  only  a  very  short  time.  In  June  an  nbstvss  formed  around  the  internal  niMlleolus, 
which  was  ojM'ned  on  admission  and  some  pus  evacualed,  No  denuded  bone  could  be 
felt  through  the  wound. 
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He  left  tlie  hospital  ttt  hia  own  request  Aiigujit  lOth,  the  wound  not  yet  heiag  hralc*!, 
but  returned  September  1st,  suffering  with  mcreased  .swelling  itnd  pain,  and  was  plaeed 
unffer  my  care. 

Examinaiion. — Piitienl  is  imable  lt>  widk  tm  a<HH>uiit  of  puiti  in  the  region  of  the  left 
ankle-joint,  at  whieh  point  is  found  a  Ft)tt's  frarlure  healed  in  a  Imd  p^xsition,  with  out- 
ward deviation  of  the  fcMit.  The  internal  malleoluij  is  very  proniineot,  cumjiclendjJy 
enlarged,  and  eovered  on  its  inner  surfac-e  with  a  layer  of  adherent  eieatrieinl  tissue,  Alxive 
and  exterior  to  the  external  malleolus  h  an  irregularly  i^liaped  ulcer,  about  J-4  inch  in 
diameter,  with  quite  abrupt  edges  and  an  uneven  floor,  covered  with  |fraybh-ped»  dis^ 
colored  granulations,  and  secreting  a  large  amount  of  thin,  grayish  pus,  The  surrounding 
skin  is  dark  red,  swollen,  and  tender. 

The  deformity  of  the  foot  (^shown  in  Fig.  HI)  is  Ihe  real  eau^e  of  his  inability  to  walk» 
as  the  line  of  gravity  of  the  limb  falls  internal  to  the  foot,  or,  in  other  wonls,  ihe  foot  ts 
in  a  position  of  dislocaticm  outside  of  the  Ime 
of  gravity;  that  is,  tbe  hue  of  gra\'ity  of  the 
ffwt  forms  an  angle  witli  tlie  line  of  gr3i\ity  of 
the  limb,  which  opens  outward,  and  in  which 
the  apex  of  the  angle  corresponds  to  the  base 
of  the  internal  tnalleokus^  the  i*eat  of  the  old 
Pott's  fracture. 

To  rcme<!y  this  deformity — after  careful 
investigation  upon  the  cadaver  as  to  the  lx*st 
raetboiH  of  performing  osteotomy  in  such  eases 
— I  devised  the  following  operation: 

SepitmhtT  l£th:  I  operated,  assisted  by  Dr. 
Siiwyers,  and  in  the  presence  of  Drs.  Gnnn, 
Isham,  Jacobson,  and  Lee,  The  patient  was 
anesthetized  with  ether.  A  transverse  semilu- 
nar incision  wan  mtnle  (Acr  the  inner  surface  of 
the  Inferior  extremity  of  the  tibia,  "i  inches 
liljove  tbe  apex  of  tbe  internal  inalleolus,  through 
the  skin  and  sulx."Uta neons  tissue,  InMug  careful 
not  to  ojK^n  the  sheaths  of  the  ten<h)ns  of  tbe 
anterior  and  posterior  tibialis  muscles.  A 
transverse  incision  was  then  made  thnnigh  the 
periosteum,  and  a  short  longitudinal  incision  on 
either  end  of  this.  The  two  Haps  ol  perios- 
teum were  separated  from  the  bone  with  a 
gouge,  and  a  tjase  ^4  ineb  in  width  was  marked 

out  with  a  saw,  for  a  wedge-shafxnl  piece  of  bone,  Bbicli  wai,  cut  out  by  means  of  hammer 
and  chisel,  tbe  point  of  tlie  wedge  lieing  at  the  external  border  of  the  tit>ia.  The  at- 
tempt was  now  made  to  reiluce  the  deformity  by  taking  tbe  fm)l  in  tbe  right  band  and 
Ijcnding  it  over  the  knee.  While  reducing  this  deforniily  the  tibula  fractured  at  about 
1  inch  below  the  cut  through  the  tibia,  and  the  upper  fragment  of  the  exteraai  mal- 
leolus broke  out  throogli  th<'  uIcit  de^crilx'*!  above,  thus  making  a  compound  eompli- 
cate<i  fracture  which  extended  into  the  ankle-joint.  The  external  nmlleohis  was  tbe 
seat  of  a  ilifTuse  ttsteoporotic  osteitis,  and  i^mseqiiently  tbe  t>ss<inis  tissue  at  this  point 
was  ver)^  fragile.  The  remaining  part  of  the  di^cjiserl  malleolus  was  now  rtMUoved,  tbe 
cut  surfaces  of  tbe  titua  apprnximated  and  s*-cnrc<l  by  strong  silver  wire  sutun^s,  n 
drainage- In U^  insertcil,  the  wrnind  close*!  by  sutun^s.  and  h  Lister  dressing  applied. 

Tb*:*  leg  was  then  plarcd  in  an  apparatus  devised  for  ttie  purpose,  which  consisted  of 
a  piid«led  leather  tmnd  arotmd  the  up]icr  part  of  the  calf,  which  c<mtjiinetl  a  heavy  slecl 
bar  that  came  down  on  the  external  side  of  the  fo*.it,  bearing  a  ftiot-picce,  which  wiui 
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inverttxi  and  kept  in  platt*  hy  a  strap  on  the  inner  aspcrt  of  the  |pg.     The  stei?l  bar,  wben 

pa^jtjitij^  over  tlie  rxtrrnul  nmlU'olns,  wiis  bent  *>iit  so  «■*  to  permit  the  applieation  of  Liitrr 

tlrti-iiijmffs    iirounfi    thi*    anidc-jnint   without    reinos-ing    the    »p]3umtus.      The?   band   waj 

wctirt^l  around  the  leg  hy  leather  straps  and  buekles^  iind  the  foot  fixed  to  the  foot-piece 

by  roller  liandage?*.     The  wholf  appHmtiis  wiiis  siii*]>en<led  in  a  Hodgen's  anterior  splint. 

Sepiember  IJth:    A  little  hemorrha^L'  <xi^"iirred  during  tlie  night,  with  sunie  pain. 

Si'ptembcr  l^tk:   Wo  and  dre»!M^i;    no  snppu  ration. 

Sepiember   }6th:    W'oand  tiresseih    very  little  suppuration*  but  considemble  pmvt^ 

Afiplied  ie<*-l>iijf  over  the  dressing- 

OctobtT  Hih:  For  the  last  two  weeks  he  has  Imd  no  pain.  The  wounds,  over  both  the 
libia  and  the  fibidn,  are  grannkting  ijoniewhat  luxuriously.  Touelied  with  nitrate  of 
silver. 

Octobrr  ISth:  \V<uind  dn\s,si*<i,  Fo<jt  seems  to  Ix*  turned  inward  n  little  t<xi  much. 
A  compre*wi  and  Imnilage  wsis,  thrref<tre,  applied  to  rorreft  the  p^isition,  hut  this  caiued 

Llie  patient  i*o  nnieh  pain  that  it  was  dbcon- 
timjinl. 

Ortoher  2Sd:  Wound  dreiised.  The 
wound  seeiTiH  to  have  come  to  a  atandj^tiU  ju 
regard.s  healinj^,  being  covered  with  soft,  pulpy. 
jelly-like  graniduliotis,  whirh  were  cauteriseil 
Ihortnighly  with  silver  nitrate, 

Orfobi'r  2.:itl:   A  small   pie<^  of  dejid 
i-ame  ont  from  the  woiin<^i  o\er  the   external 
inalleolus. 

October  *tiih:  The  splint  wa.«i  removed,  in 
order  to  lie  iLsed  aa  a  pattern  in  making  a 
splint  for  a  patient  upon  whom  Dr.  Gunn  was 
abtnit  to  perform  a  similar  operation  for  the 
same  defonnity.  The  ]v^  was  pLicvd  in  a 
Hfwl|?en's  HplinL 

October  Jiffh:  Another  small  piece  of  dead 
bone  wius  tiiken  out.  The  pilient  has  Iwid 
some  fiiurrheu.  The  wounds  showed  no  len- 
denej  to  heal*  and  were  ctn'ere<i  w  ith  a  thick* 
ffrayish.  croupsiius  exudate.  Cauterised  with 
siKer  nitrate. 

Xar timber  oth:   The  wound  lii  looking  Ix-t* 
ter,  anil  the  silver  wire  is  removed, 
Noermber  Uth:    llemov<Hl  the  friitne  and   suspension  npparatuji,  and  the  limb  w 
placed  in  a  f met u re- box, 

December  Ifth:  For  the  last  I  wo  days  the  patient  has  lutd  pain  around  the  extrmal 
malleolus,  l*ehind  v^hich  wan  a  small  ahneess,  wiiieh  was  opened  and  washed  out* 

Drranfter  lUh:  On  ncefuinl  of  the  dist-harge  the  wound  has  to  be  dresHtnl  every  day. 
Dtccmber  h}th:   The  disc  hargt^  eeased,  and  the  patient  got  up  and  walkeii  almut  a 
I  ittle  on  rrutrhes, 

Decemiter  ^'tth:  U  up  most  o(  the  ilay,  and  ran  walk  a  few  steps  without  crutcbea. 
Two  sinuses  lead  to  tlie  tieniided  hone. 

Jitnuitry  17\  iSSO:    .VII  the  sinuseii  are  nearly  closed,  btit  there  is  still  some  swelling?. 

January  2J(f:   A  smriil  abseesa  opened,  through  which  a  prolj**  can  l>e  passed  in  deep 

within  the  bones. 

March  hft^   The  wound  is  healing  up  on  both  sides  willi  very  little  dischargif 

Aprii  ad:    A  diseliarging   sinus  fr«mi    the   cavity  within  the  tibia  was  eauteri2ed«] 

three  small  fntgments  of  hone  extnieted,  the  cavity  tilled  with  boric  aeid,  and  a  drainagtp- 

tube  inserted. 


Fi«"  Ji*— Result  of  operntian. 
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March  15^  IS8I1  Tho  last  of  the  su|>erfic«il  uWrs  lipulcil*  aiul  \\w  p«>siliim  of  tlie  itml 
was  jitmight  (a^  is  shown  in  Fig.  ll'i).  The  temio  At'hillij  is  in  tbt*  u»n&[  straight  hnc,  and 
upon  brArini^  the  weight  at  the  biicjy  on  the  ftHjt  no  rleviation  is  noticejihle.  The  patient 
walkii  two  to  three  miles  without  inecmvenient^  Jind  without  the  use  i>f  u  cane.  The 
inferior  extremily  **(  the  tibia  is  still  somewhat  enhirgefl,  aotJ  there  is  some  tenderness  tm 
piTsaure  on  its  surfuce. 

}ftiy  7th:  FrcniJ  tiuie  to  time  sup<  rficiiil  ylcenitions  havr  ftunieih  not  upon  the  citfi- 
triciul  ti>>»ut'  of  thr  wouucb  of  operation,  hut  Ix-'low  this,  on  the  cirntrix  nf  the  original  wound 
ennseii  by  the  eimipoiinil  frarture.  Moliility  in.  the  ankle-joint  i*  still  somt-wluiit  limiteiJ, 
but  this  does  not  prevent  him  from  walking  wilhoul  a  ran*-  an«l  wit  hi  tut  limping. 

As  far  as  the  hciiieH  operated  upon  are  entKeriird.  the  final  result 
of  the  o|>eratioii  is  perfeet,  hut  the  long  eon  v  a  Unseen  4 -t-  in  the  case  Ls  an 
exception,  and  was  due  to  the  spet*ific  ehronie  disease  in  the  hones 
operated  upon. 

In  inieoini>lieated  cases,  in  which  the  jialient's  heallh  is  good  and 
llie  ossroiis  tissue  at  the  scat  tif  the  opt'nitiim  norniaL  the  lime  fi>r  the 
healing  of  the  cut  surfaces  of  the  liones  and  tlie  osteotomy  wound  will 
not  greatly  exceed  the  usual  limitetl  number  of  weeks  required  for  the 
recovery  from  a  common  suljcntaneous  Polt*s  fracture.  This  I 
intend  to  show  l>y  the  followin^^  cases: 

Cask  II,— Outward  iletiation  of  It  ft  foof  subufquciii  to  Pott's  fracture.  Opf  ration 
four  monifts  faier.  Ajirfttie  roume  triihmtt  xuppuratmn.  Eight  dai/n  latrr,  draiuuffr-tubcit 
rrmorcd.  Perfect  Oiittemts  tt  11  wu  in  four  ucefcji.  Com  pi  ft  e  re<*orery.  (Feuger,  Cliicugo, 
1880.) 

Juhii  B  ,  Irish,  ageil  thirty-eight»  a  painlc*r.  was  admit  led  to  0»ok  ("ounty  Hospital 
July  14,  IHSM;  He  had  firevionsly  ha<l  giKxt  lieitlth.  (In  April  15th  he  was  sealed  l>eside 
»  tree»  eating  dinner,  unrl  got  tip  sudfletily;  in  so  doing  he  put  his  h'ft  foot  into  his  dinner 
pali;  his  right  fmvt  slipiwd,  tlirowing  liis  weight  on  the  left  ftMjt,  whieh  turned  outward 
and  upward,  cniusing  him  miieh  pain.  A  physieiun  was  ealh^t,  who  pronounced  llie  injury 
tt  fructure>  At  tliis  time  the  fm»l  was  turned  outward  and  upward  until  it  wa*  neiirly 
at  right  angles  with  the  leg.  It  was  plaeixl  iu  Umse  dresvsings  for  n  week,  after  whieh  a 
stanh  hantlage  wiLs  jtpplietl.  whieh  was  eonlinued  for  four  weeks.  The  piitieni  remaine<l 
in  Iml'iI  for  more  than  f<*ur  w<vks,  ami  was  then  alh»wed  to  lie  up  on  erntc"h*-s,  hut  was  not 
yet  uhle  tn  Ijn'ar  his  weight  on  I  he  foot.  ( 'onsi^quently.  four  and  one-half  months  after  the 
reeeipt  uf  the  injury,  the  palirnt  enteri"il  t'tMjk  County  Hospital  and  was  plaeed  in  my  eare. 

On  iiilmission  the  patient  wa.^  unahle  to  walk  without  tlie  aid  of  a  cane.  He  eould 
nut  iR'ar  weight  on  the  ft>ot  without  intense  pjtin.  The  same  defoniiity  existed  whieTi  has 
already  lKH*n  illustnited  in  t'ase  I;  tlmt  is,  the  fool  was  in  a  posili^m  of  outward  siihluxation; 
the  line  of  gravity  fjf  thr  limh,  instead  of  heing  eonlinuuus  with  the  line  of  gravily  of  the 
fixit,  ftciiuHh  with  the  latter,  an  angle  of  fr*im  'JO  to  '15  degrees,  the  apex  of  the  angle  Inking 
at  the  tmse  of  the  internal  nmlh'«>his. 

Auguftt  hith:  Thi"  patient  ha\  ing  bfenamstliftized  with  ether.  I  priKtrded  tt*  [HTform 
osteotomy,  folkming  the  same  phin  dtvised  in  Case  I,  namely,  u  tninsverse  ineision  was 
made  aertiss  the  hmer  extremitv  (tf  the  internal  surfaee  of  the  libia»  about  1^4  ineties 
above  the  upex  of  ih**  intenud  malholus.  The  skin.  sulH-utanetJUs  tissue,  and  perinsteuni 
were  divideil,  the  peritisteal  incision  being  in  the  sluipe  of  an  H»  having  an  elongated 
eross-bar.  The  two  narrow  flaps  of  periosteum  were  now  kiosened  from  the  Inine.  A 
narrow  retractor  was  inserted  between  the  pi^riosteum  and  the  bone,  so  as  ti>  avoid  open- 
ing tlie«heath  tif  the  tendon?,  of  the  tibialis  antieus  antl  pustiius.     Two  parallel  Iruiisversc 
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incisions  were  made  through  the  periosteum  of  the  lower  end  of  the  tibia,  distant  about 
four  lines  from  each  other.  With  hammer  and  chisel  a  wedge-shaped  piece  of  bone  was 
cut  out  through  the  whole  thickness  of  the  bone,  the  apex  of  the  wedge  being  the  cortical 
substance  of  the  external  surface  of  the  tibia.  The  fibula  was  perforated  by  means  of  a 
drill  in  different  directions,  but  on  the  same  horizontal  plane.  I  now  grasped  the  foot 
with  my  right  hand,  pressed  my  knee  against  the  internal  surface  of  the  tibia,  from  which 
the  wedge  of  bone  had  been  cut  out,  and  made  powerful  traction  until  the  bones  fracturpd. 
This  restored  the  foot  to  its  normal  position,  in  which  the  cut  surfaces  of  the  tibia  were  in 
apposition.  This  position  was  maintained  by  means  of  sutures  of  heavy  silver  wire 
through  the  bone.  A  small  drainage-tube  was  now  inserted,  the  wound  in  the  skin  united, 
a  Lister  dressing  applied,  the  leg  placed  in  Dr.  Verity*s  modification  of  my  original  apparatus 
for  the  dressing  and  suspension  of  the  foot  in  the  after-treatment  of  supramalleolar  osteot- 
omy, and  the  patient  placed  in  a  tent  in  the  grounds  of  the  hospital. 

August  15th:  Pulse,  90;  temperature,  99.5**  F.  Wound  dressed.  No  redness. 
swelling,  or  suppuration. 

August  16th:  Pulse,  93;  temperature,  99.4**  F.  The  patient  suffers  some  pain  in 
the  wound.     This  was  controlled  by  morphin. 

August  21st:  The  wound  is  now  superficial.  It  was  dressed;  very  little  discharge. 
The  drainage-tube  was  removed. 

September  1st:  The  silver  sutures  were  removed,  and  the  foot  placed  in  a  fractun*- 
box  filled  with  oakum. 

September  11th:  Finn  union  of  the  bony  surfaces.  The  foot  was  taken  out  of  the 
fracture-box  and  placed  in  a  blanket  splint.    The  wound  is  still  superficially  granulating. 

October  2d:  The  dressing  was  removed,  and  the  woimd  foimd  to  be  healed.  A 
plaster  cast  was  applied,  and  the  patient  allowed  to  be  up  on  crutches. 

October  11th:  The  patient  wears  the  plaster  cast  continually,  is  gaining  strength 
rapidly,  and  is  now  commencing  to  bear  weight  on  the  foot. 

October  18th:  The  patient  was  discharged  from  the  hospital  at  his  own  request. 

During  the  whole  course  of  the  after-treatment  the  patient's  temperature  never 
exceeded  100**  F. 

In  January,  1881,  I  received  a  letter  from  the  patient,  who  was  then  in  Wisconsin. 
asking  advice  in  regard  to  a  cough.  In  the  letter  he  stated  that  he  was  then  able  to  bear 
his  weight  on  the  foot  and  walk  about  without  any  trace  of  his  former  complaints. 

Case  III. — Outward  derialion  of  right  foot,  of  ten  years'  standing^  from  Potfs  fracture. 
Operation.  Fire  weeks  later  dressings  removed.  Seven  weeks  later  can  bear  treight  on  foot. 
Complete  recovery.     (Verity,  1881.) 

William  B.  W.,  a  groceryman,  fifty-three  years  of  age,  was  admitted  to  Cook  County 
Hospital  January  19,  1881,  suffering  from  suppuration  of  the  metatarsophalangeal  articu- 
lation of  the  great  toe  of  the  right  foot,  caused  by  frost-bite. 

The  patient  has  for  many  years  been  addicted  to  the  excessive  use  of  liquor.  During 
the  past  year  he  has  taken  from  10  to  20  drinks  daily.  He  has  had  syphilb.  Ten  years 
ago,  while  in  Colorado,  he  sustained  a  Pott's  fracture,  which  in  default  of  proper  care 
healed  up  in  a  bad  position. 

On  admission  the  patient  was  found  to  be  well  nourished.  The  right  foot  was  turned 
outward  at  an  angle  of  about  30  degrees. 

February  20th:  After  the  usual  course  of  treatment  preparatory  to  an  operation  for 
the  restoration  of  the  contour  of  the  limb,  the  patient  was  anesthetized  with  ether,  and 
after  the  application  of  Esmarch's  bandage  Dr.  Verity,  the  house  surgeon,  performe<l 
the  operation.  A  longitudinal  incision  was  made^  l)eginning  3  inches  above  the  internal 
malleolus,  and  extending  to  its  extreme  point.  The  soft  parts  were  widely  separated  by 
retractors.     A  transverse  incision  was  made  through  the  periosteum,  IJ2  inches  above 
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the  Kiwpr  rxtrrmily  of  thp  tibia.  Two  Icuigtlurliniil  int  i-sion;*,  |HTfien*iiciilar  to  the  first 
inrision.  were  then  made  through  llic  perio^itciiiii,  making  altogether  an  H-shaperl  itiiisiun. 
The  perio.stcuni  was  now  exirefully  retracleti^  hiyinff  Imrc  a  ptirtion  of  bone  about  1}% 
inches  long  and  }4  inth  in  breadth.  A  imse  buving  first  l>een  marked  otit,  a  wedge-shapwl 
piett*  of  bone  was  «"Ut  out  from  the  libiii  with  a  b«Ttmier  and  ehiset.  llie  base  of  the  wedge  be- 
ing inward,  and  the  apex  pointing  outward  at  an  iinglerqual  to  and  compeasnting  the  nngle 
of  deformity.  The  lut  onfts  of  the  tibia  were  n*>w  apprf^ximati'd  and  imlte*!  by  a  lieavy 
silver  sutnre,  the  Rbnht  having  fir^^t  been  bored  thruiigh  in  onler  to  faeititate  itn  fraeture. 
A  drainage-tnlH^  was  inserted,  the  wound  rh»»ed  by  ji>i**ptic  silk  sutures,  and  a  Lii^ster 
dressing  apphe*b  \'enty\s  mmli Heat  ion  of  my  osteotomy  .splint  was  now  iipplied  over  a 
plttster-of-Paris  eiLst^  enibraeing  the  upper  two-tbirds  of  the  leg  and  lower  two-tliirds  of 
the  thigh,  tlie  leg  l*eing  flexetl  upon  the  thigh  wt  an  angle  of  uljoiit  45  degrees*  in  order  to 
give  greater  leverage  und  prevent  rutution  of  the  Uxtl,  and  the  leg  suspended. 

The  wound  was  dresseil  every  two  or  Ihree  days  and  healed  kindly*  The  temperature 
reaehed  liH^  h\  on  only  one  oet-nsion. 

March  J>llh:  Dressing  removecL  The  patient  can  move  arcamd  witli  the  air!  of 
eruteh  and  cane. 

Aprii  lOtk:    He  can  t>ear  considerable  weight  on  the  fm)t. 

April  .^)fh:  He  is  able  to  walk  with  a  cane  and  has  rl*jne  .some  light  work  In  the  ward. 

May  2d:    At  his  own  retjuest  the  patient  wa**  disehargiHl  from   the   ho»pit4il  run-tl 


This  i^ijpraiiiulleolar  osteotomy  is  not  m\y  more  or  any  less  dangerous 
tlum  osteotomy  in  any  other  h>eation,  and  it  is  in  the  power  of  the 
operating  surg<*on  to  reduce  the  danger  to  a  trifling  niinimum  by  means 
of  striet  antisepsis. 

As  regards  the  method  of  operating,  we  shall  make  the  followuig 
remarks,  based  upon  careful  observations  upon  the  cadaver,  made  t>y 
me  prior  to  the  performance  of  my  first  operation : 

It  is  essential  not  to  open  the  ankle-joint,  that  is,  to  have  no  com- 
munication  whate\'er  from  the  cut  osseous  surfaces*  or  even  from  the 
incision  through  the  soft  parts  to  the  joint,  for  the  following  rea,sons: 
First,  snppu ration  may  take  place  when  there  is  an  osteitis  in  the  bones 
operated  upon  in  spite  of  all  antiseptic  p>r€n^iUitions;  atid,  second,  thorough 
drainage  of  the  ankle-joint  is  so  difficult  that  suppuration  in  this  loca- 
tion cannot  fje  combated  with  as  great  ease  as  in  the  knee-joint. 

The  operation  has  been  so  minutely  described  in  the  report  of  C'ase 
I  that  recapit Illation  will  \^  unnecessary.  We  shall,  therefore,  mention 
certain  points  oidy  in  regard  to  the  operation. 

The  cutaneous  incision  we  shall  recommend  to  be  longitudinal, 
2J/2  to  8  inches  in  length,  in  the  middle  of  the  medial  surface  of  the  lower 
extrtnnity  of  the  tibia  (as  was  done  in  Dr.  Verity *s  case).  The  trans- 
verse incision  through  the  periosteum  should  In?  *2  inches  al>ove  the 
apex  of  the  internal  malleolus.  The  2  incisions  in  the  periosteum  per- 
pendicular to  that  last  mentioned  should  be  from  ^4  inch  to  1  inch  long. 
(^are  should  ije  taken  not  to  ojien  the  sheaths  of  the  tendons  of  the 
tibialis  anticiis  and  posticus. 

It  is  needless  to  state  that  the  size  of  the  l>ase  of  the  wedge  of  bone 
to  be  cut  out  depends  on  the  degree  of  the  deformity,  but  from  the 
ca.ses  operated  upon  we  think  that  from  10  to  15  mm.  will  inchide  the 
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average  width.  It  is  advisable  to  define  the  ba.se  of  the  wedge  by  two 
transverse  cuts  through  the  coiiieal  substance  by  means  of  a  small 
saw^  so  as  to  avoid  unnecessary  splintering  of  the  cortical  substance 
by  the  chiseL  In  cutting  out  tlie  wedge  care  should  be  taken  at  the 
anterior  and  posterior  cortical  surfaces  to  avoid  opening  the  sheaths 
of  the  tendons  with  the  chiseL 

It  would  be  impossible  to  perform  this  [)art  of  the  operation  witli 
perfect  exactness,  if  we  could  not,  by  means  of  Esmarch*s  bandage, 
make  tlie  operation  bloodless,  but  with  the  l>andage  and  a  goo<l  light 
this  part  of  the  operation  can  now  be  done  with  exactness,  the  sheathe 
of  the  tendons  having  first  been  retracted. 

A  common  carjienter's  chisel  is  preferable  to  the  soKiiUed  surgienl 
chisel,  because  the  extremity  of  the  latter  forms  the  apex  of  an  isosceles 
triangle,  while  the  extremity  of  the  former  forms  the  apex  of  a  right- 
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Fig.  33* — App&ratus  for  immobiiization. 


angled  triangk\  The  carpenter's  chisel  is  the  only  one  w^hieh  pernu'ts 
the  cutting  out  of  a  wedge  of  bone  of  the  exact  shape  and  size  required. 

The  point  of  the  wedge  will  be  the  cortical  substance  of  tlie  lateral 
surface  of  the  epiphysis.  This  need  not  l>e  diviiled,  l)ut  should  be  simply 
fractured,  as  no  osseous  substance  here  needs  to  be  removed. 

The  drilling  of  the  fibula^  at  a  point  corresponding  to  the  incision 
through  the  tiliia,  and  which  we  wish  to  fracture — may  be  done  through 
so  small  a  cutaneous  opening  as  to  permit  the  passage  of  the  drill  only, 
and  not  to  require  drainage. 

It  requires  a  moderate  degree  of  force,  after  the  Ijones  ha\e  lieeji 
cut,  to  restore  the  foot  to  its  normal  position.  If  there  is  too  much 
resistance,  it  is  evident  that  either  the  chiseling  of  the  tibia  or  drilling 
of  the  fibula  has  not  been  sufficiently  thorough,  and,  consequently, 
must  be  completed. 
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It  is  advisable  to  unite  the  cut  surfaces  of  the  tibia  by  a  suture  of 
heavy  wire,  because  here,  as  in  any  other  fracture,  perfect  immobility 
facilitates  osseous  union. 

The  main  difficulty  in  the  after-treatment  is  to  keep  the  parts 
absolutely  immobile,  and,  at  the  same  time,  permit  the  application  of 
the  necessarily  voluminous  antiseptic  dressing.  This  was  accomplished 
by  the  apparatus  shown  in  Fig.  33,  as  devised  by  Dr.  Verity  and  used 
in  hLs  case. 

This  consists  of  a  broad  leather  band  (1),  secured  around  the  upper 
part  of  the  calf  of  the  leg,  outside  of  a  plaster-of -Paris  cast  (2),  extending 
from  the  middle  of  the  thigh  to  the  middle  of  the  calf.  The  plaster 
cast  prevents  excess  of  pressure  from  tightening  the  leather  band.  A 
steel  bar  (3)  extends  down  the  posterior  side  of  the  leg,  and  has  attached 
to  it  a  movable  foot-piece  (4),  which  may  be  fixed  in  any  desired  position 
by  means  of  screws  (5).  The  foot  is  attached  to  the  foot-piece  by  a 
I)laster-of-Paris  bandage  (6).  This  apparatus  allows,  as  will  be  readily 
seen,  ample  room  for  the  antiseptic  dressing  (7),  which  can  be  changed 
without  the  least  movement  of  the  leg,  which  is  suspended  from  a 
wooden  frame.  The  adduction  of  the  foot  is  further  secured  by  a  cord 
(8)  from  the  inner  side  of  the  extremity  of  the  foot-piece  to  the  inner 
side  of  the  leather  band. 

The  cases  above  mentioned  have  demonstrated  that  supramalleolar 
osteotomy  is  a  justifiable  procedure:  first,  because  it  perfectly  restores 
the  proper  function  of  the  foot,  and,  second,  because  the  inconveniences 
or  dangers  subsequent  to  the  properly  managed  operation  do  not  con- 
stitute an  insurmountable  barrier  against  the  advantages  obtainable. 

It  is  to  be  hoped,  however,  that  the  indications  for  the  operation 
will  be  more  and  more  rarely  met  with,  as  deformity  is  avoidable  by 
proper  management  of  Pott's  fractures.  Not  less  than  four  cases  of 
this  deformity  have  ajiplied  for  aid  at  Cook  County  Hospital  within 
the  last  three  years.  (Dr.  Gunn  performed  the  operation  in  the  fourth 
case.)  It  seems  natural  to  conclude  that  such  cases  are,  as  yet,  not 
so  very  uncommon.  If  this  is  the  case,  the  operation  may  prove  to  be 
of  some  practical  value,  which  will  entitle  it  to  a  trial  by  the  profession. 


SIX  CASES  OF  ANEURISM* 

WITH    E.  W.  LEE,  M.D. 


As  the  title  indicates,  this  paper  is  simply  a  casuistic  report,  which 
we  desire  to  lay  before  the  Society.  The  number  of  cases  is  so  small, 
and  their  nature  so  different,  that  the  subject  of  aneurisms  in  general 
cannot  be  considered  here. 

We  do  not  need  to  state  that  while  the  general  term,  aneurism,  is 
perfectly  correct  anatomically,  it  is  altogether  too  general  when  location, 
symptomatology,  therapeutics,  and  cure  are  taken  into  consideration. 
The  necessity  of  individualization  in  this  respect  has  been  mentioned  in 
only  very  few  of  even  the  more  elaborate  hand-books  of  surgerj'.  At- 
tention must  be  given  to  this  important  point  in  future.  This  individ- 
ualization can  be  accomplished  only  by  a  large  number  of  casuistic  re- 
ports, and  to  this  end  our  paper  of  tonight  is  intended  as  a  small  con- 
tribution. To  counterbalance  the  necessary  dryness  of  the  bare  casuistic 
reports,  we  have  added  some  remarks  intended  to  point  out  some  of  the 
practical  points  of  unusual  interest  to  which  our  attention  has  been 
directed  in  some  of  the  cases. 

Case  I. —  Traumatic  Popliteal  Aneurism.  (Fenger,  1881.) — Synopsis. —  Traumatic 
left  popliteal  aneurism  from  revolver  bullet,  tcound  passing  through  the  artery.  So  external 
hemorrhage.  Ligation  of  the  popliteal  artery  in  loco.  Gangrene.  Amputation  at  upper 
third  of  thigh.     Death. 

J.  M.,  a  laborer,  thirty-five  years  of  age,  was  brouglit  to  Cook  (.'ounty  Hospital  July 
5,  1881,  and  placed  under  Dr.  Fenger's  care.     On  admission  he  gave  the  following  histor>*: 

July  4th,  while  walking  across  State  Street,  he  felt  a  sudden  pain  in  the  left  popliteal 
region;  simultaneously  he  heard  the  report  of  a  revolver  which  had  l>een  fired  from  a 
group  of  hoys  on  the  sidewalk.  He  was  able  to  walk  home,  but  pain  and  a  feeling  of 
tension  in  the  popliteal  space  soon  rendered  walking  difficult  and  compelled  him  to  lie 
down.  A  small  wound  could  be  seen  at  the  lower  extremity  of  the  outer  hamstring  ten- 
don, from  which,  however,  there  was  only  very  slight  hemorrliage.  The  pain  and  swelling 
increased  during  the  night,  and  the  next  morning,  as  he  was  unable  to  walk,  he  was  brought 
to  the  hospital. 

Examination  revealed  a  revolver  bullet  wound  an  inch  above  the  head  of  the  fibula, 
close  to  the  tendon  of  the  biceps.  Severe  pain  in  the  leg,  which  is  slightly  flexed  at  the 
knee,  and  the  slightest  movement  of  which  is  painful.  The  capsule  contains  no  fluid,  and 
there  is  no  swelling  on  the  anterior  si<le  of  the  limb,  but  the  popliteal  space  is  swollen, 
tense,  and  tender.  The  swelling  extends  downward  through  the  upper  third  of  the  calf, 
and  upward  through  the  lower  third  of  the  posterior  side  of  the  thigh. 

The  hand  applied  over  the  popliteal  space  feels  distinct  pulsation,  and  the  stethoscope 

*  Gaillanrs  Med.  Jour.,  188'2,  vol.  xxxv,  p.  1.  Head  before  the  Chicago  Biological 
ScK-iety,  Fcbruar>'  1,  188^. 
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ircftlij  HTi  unmbitiikable  aneiimma)  bniit,  mast  |*roii(»iiiit'«'<i  in  Uir  midtlltMjf  tlie  p*>pliteal 

DmgnosOt. — ^Traurnati**  ant^tirism  «if  tlif  pfiplit«;»al  artery  from  revolver  btillet  woumj. 

Plan  of  Operaiion. — Liguticm  of  the  wouTiiilcd  ttrtc-ry  in  loco, 

July  (fth:  In  the  afteratKjn  Ihe  putjetit  was  nneslhelized,  hirnetl  on  liis  face,  ao*! 
Eamareh'ii  b^tnda^  iipplierJ  as  high  as  the  upper  third  df  the  femur,  wliere  tlie  elastic 
constriction  was  made-  A  lonpitutiinal  incisiofi*  four  inehfs  in  length,  was  made  in  the 
middle  line  of  the  popliteal  spare,  throii(fh  the  skin,  sahentanet>us  lijisue.  and  fasda.  Be- 
low the  latter,  in  the  adiptwe  tissue  surrounding  the  larjLje  nerves  and  vessels^  was  a  profuse 
extravasation  of  dark,  clotte<l  blotw!,  estending  alnivc  and  Im^ow  the  ends  of  the  incision. 
A  prol*e  introdiiceil  through  the  entrance  opemng  of  the  tmllet  wounrl  could  Iw  passed 
trains versely  through  the  popliteal  space  from  the  external  to  the  median  Wmier,  where  it 
was  slopped  in  the  nniseular  mass  of  the  internal  head  of  the  ga-strocnemius. 

Leaving  the  probe  in  this  position*  careful  dissection  was  made  with  the  dissecting  for- 
ceps, so  MS  to  avoid  injuring  any  vessels,  and  after  the  removal  of  several  small  clots  it 
wiis  found  that  the  nerve  and  the  popliteal  vein  were  intact,  hut  the  artery  was  perforated 
twiect  one  opening  being  latt-ml  and  one  median.  Through  these  openings  the  probe 
passed  transversely  through  the  lumen  of  the  artery.  At  tlie  end  of  the  wounrl,  in  the 
inner  head  of  the  gastrocnemius,  a  small  revolver  bullet,  ')'i  cahber.  was  found  and  ex- 
tracted. The  artery  was  now  easily  isolaterl  and  iigate<l  above  and  below  the  two  per- 
forations, the  lignlurea  Ijeing  at  a  distantT  of  less  than  lialf  nn  inch  from  each  other. 

No  signs  of  suppviration  were  to  be  seen  in  the  tissues  sifter  the  removal  of  the  clots. 
The  constriction  ari>und  the  femur  was  removed;  h  triHing  hemorrhage  foliow(»d,  which 
was  checked  by  irrigation;  a  drainage-tube  insert*^ ;  the  wound  united;  Lister  dressing 
applied;  the  leg  placed  in  a  Bonnet  splint,  slightly  flcjsed  at  the  knee,  and  suspended  in  an 
elevate*]  p<jsition. 

Juhj  6th:  Pulse,  106;  temperature,  UHA°  F.  Patient  has  been  restless  during  the 
night.  The  cms  and  foot  are  soniewhut  swollen  atHl  piiinful,  Init  warm,  and  have  a  slight 
yellowish  discoloration, 

July  7th:  Pulse,  IIQ;  temperatuT*\  lO'i.J*'  F.  The  swelling  of  the  fo<3l  and  cms  has 
incTcascfL  The  skin  has  a  diffuse,  yelhj wish- brown  disci»loration,  and  several  brownish- 
rcfl  bulhe,  from  the  size  of  a  pea  lo  that  c»f  a  hazelnut,  are  spread  over  its  surface.  The 
discolomtion  now  extends  from  the  cms  up  over  the  nH'ditin  line  of  the  knt*e-joint,  along 
the  track  of  the  vena  sapbena  nutjor.  Dr.  Fenger  pn>posed  to  the  patient  immediate 
amputation  in  the  middle  of  the  I  high  as  a  p*>ssiblc  means  of  siiving  his  life  from  the  rapidly 
spreading  moist  gangrene,  but  the  patient  positively  refund  to  snlnnit  to  the  operation^ 
as  he  liad  no  fjain  and  was  able  to  move  the  fmit, 

Juiy  Hth:  Pulse,  1^20,  weak;  temperature,  1(H°  F.  The  discoloration  along  the  vena 
sapbena  majtir  now  extends  to  the  upper  third  of  ihe  thigh.  The  patient  now  consented 
to  amputation,  and  conjicquently  amputation  at  the  upi>er  third  of  the  thigh  was  per- 
formed, with  a  large  external  and  smull  internal  flap,  taken  from  apparently  healthy  tissue. 
The  operation  was  accompanied  l>y  the  usual  amount  of  hemorrhage.  The  stump  was 
< I ressed  a  nt  i  s<* j)  tit  al  I y . 

July  mh:  Pulse,  13**;  temp*'rature.  Un''  F.  The  patient  rallied  in  due  time  after  the 
operation  and  slept  well  during  the  night.  With  the  exception  of  weakness,  he  feeb  well. 
As  some  brownish  discoloration  of  the  skin  was  seen  in  and  above  the  inguinal  region^  the 
amputation  wouml  was  dreswiked.  and  sboviiil  gangrene  spreading  along  the  medial  surface 
of  the  amputation  stump. 

July  10th:  During  yesterday  aflemofUi  the  patient  Ixrame  weaker*  collapsed*  and 
ditn]  at  9  P.  M. 

The  autopsy  demonstrated  the  usual  signs  of  moist  gangrene,  namely,  a  little  cloutly 
serum  infiltrating  the  sul>cutaneous  tissue  of  the  thigh  and  lower  hsdf  of  the  left  side  of  the 
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abdomen;  fluid  blfHuh  heart  flabby  from  cloudy  swelling;  flnbby  iind  cloudy  spleen*  lifcr. 
and  kidneys;   all  the  other  organs  nurmaJ. 


It  was  the  conservative  tendency  of  modern  surgery,  relying  upon 

the  Mntiseptic  method,  taken  together  with  the  rules  laid  <lown  in  mod- 
ern works  on  surgery,  that  led  Dr,  Fenger  to  attempt  to  save  the 
patient's  limb  in  this  case  hy  double  ligation  in  lijco, 

A  discussion  in  the  French  Surgical  Soi'iety  iu  1875  *  concerning  the 
treatment  of  wountls  of  tlie  large  arteries  showed  that  the  opinion  of  the 
majority  of  tliose  present  was  that  inuneiliate  doulde  ligation  of  the 
wounded  artery  should  be  made  in  raises  uTicomplicated  by  injuries  to, 
or  inflammations  of,  the  surrounding  tissues. 

Two  cases  of  gunshot  wound  of  the  femoral  artery,  one  from  pistol 
bullet  and  one  from  l>ncksln»t,  were  reported  from  \'olkmann's  Clinic 
by  Kraske»  at  the  Kighth  Congress  of  Cernian  Surgeons. f  in  each  of  which 
perfect  and  sjieedy  recovery »  with  conservation  of  tlte  limb,  followed 
immediate  double  ligation.  These  results  seem  to  strengthen  the  ad\iS' 
ability  of  conservative  surgery  in  such  cases. 

The  popliteal  artery  has  always  had  a  l>ad  reputation,  on  account  of 
the  dangerous  character  of  its  injuries,  and  Poland's  opinion,!  corrob- 
orated by  Pollock's  §  after  the  treatment  in  all  of  ten  cases,  was  that 
aniputalion  was  preferable  to  either  double  ligation  in  loco  or  iigation 
of  the  femoral  artery,  and  tliat  the  amputation  should  l)e  primary,  as 
anifjutation  after  gangrciie  has  cinnnieuced  is  always  an  uncertain 
operation.  Oidy  two  of  the  cases  citerl  by  this  author  in  which  immedi- 
ate double  ligation  was  mafle  recovered;  in  three  cases  gangrene  fol- 
hiwe+L 

The  larger  standard  hand-books  on  surgery,— Pitha,  Ililln>tlL  and 
EriclLseu,— in  the  consideration  of  wounds  of  the  popliteal  artery»  rather 
recommend  than  condenm  the  ligation  in  loco  in  suitable  cases,  which 
must*  of  course,  be  a  minority. 

In  looking  over  the  literature  for  the  last  fifteen  years  we  have  been 
able  to  find  only  one  case,  besides  tlie  two  alx^ve- mentioned  cases  re- 
l>ortcd  by  i*oland,  in  which  the  treatment  of  a  wounded  popliteal  ar- 
tery by  ligation  in  loco  was  successful  in  saving  the  lirab.  This  case  was 
i-eported  by  Annandalc.l|  A  hoy  ten  years  okl  suffered  a  punctured 
wound  iu  tfie  ]iopliteal.  Three  months  later  a  pulsating  tumor  was 
noticed,  which,  as  was  seen  at  the  fiperatiou,  was  an  arteriovenous 
aneurism,  Tlie  operation  of  double  ligation  of  both  artery  and  vein  in 
the  popliteal  sjmce,  under  antiseptic  precautions,  Wiks  followed  by  re- 
covery in  four  weeks.  This  case  stands  as  an  exception,  and  is  not  at 
all  comparable  to  cases  of  acute  diffuse  traumatic  anL?urisrus  from  in- 

*  Virchow-Hlrsch  Jahreshi'rit  liL  lH7t>,  vol.  ii»  p.  33S, 

t  Jbid.,  188(*.  vol  \k  p.  it<>7. 

t  Guy's  Hospital  HcportH,  IHtiO,  vol.  vi,  p.  S'ii, 

i  Ibid.,  1861,  vol-  vii,  p.  533, 

II  LiiQcet,  April  £4,  1875. 
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juries  for  whiclL  as  far  as  we  know,  ainputatioii  is  still  the  only  safe 
method  of  IreatJiieiiL 

It  has  been  advised  in  such  eases  to  try  to  save  the  lioih  hy  ligation 
of  the  femorai  artery.  Rabe  *  reports  11  eases,  with  oiily  "^  < heaths,  9 
reeoveries,  no  gan^^ene,  and  no  secondary  amj^utation. 

The  %"ahie  of  these  favorable  results  of  tlie  ligation  of  the  femoral  for 
rupture  of  the  ijopliteal  artery  is  seriously  impaired  by  the  reports  from 
the  Franco-German  war,  in  which  two  eases  of  gunshot  wound  of  the 
pophteal  artery  are  on  record— one  reported  by  Fischer  f  and  one  by 
MaeCormaeJ  in  whieli  hgation  of  the  femoral  artery  did  not  slop  the 
hemorrhage  from  the  jiopliteal  artery.  A  simihir  ease  is  reported  by 
Caspary§  of  traumatic  aneurism  in  the  popliteal  space  twenty-seven 
days  after  a  gimshot  wound  The  femoral  artery  was  ligated.  Three 
days  later  secondary  hemorrhage  set  in  from  the  popliteal  wound*  neces- 
sitating amputation. 

The  absurdity  of  attempting  to  compare  the  ligation  of  the  pophteal 
artery  in  cases  of  spontaneous  aneurism  with  the  same  treatment  in 
cases  of  traumatic  aneurism  is  shown  by  one  of  Rabe*s  statistical  tables, 
in  which  10  cases  of  Antyllus'  operation,  namely,  double  ligation  of  the 
artery  in  hco  and  extirj>ation  of  the  sac»  are  reported,  with  fi  recoveries 
aiul  the  appearance  of  gangrene  in  tlic  olher  4  eases. 

There  is  one  point  in  regard  to  the  ligation  of  I  he  large  vessels  of 
which  verj'  httle  notice  has  as  yet  been  taken,  hut  which  may  in  the 
future  \ye  adopted  as  a  means  of  avoiding  the  gangrene  subsecjuent  to 
ligation.  An  extended  serit^s  of  experiments  on  rabbits,  jKiblished  by 
Meyenl!  shows  the  rem  ark  a  I  *k^  fact  that  the  simultaneous  ligation  of  the 
large  vein  and  artery  in  the  same  place  was  never  followed  by  gangrene 
nor  by  any  other  grave  symptoms^  such  as  inflamnuition  or  secondary 
hemorrhage.  The  case  of  Annandale,  meidioned  above,  is  in  conform' 
ity  with  these  facts.  More  extended  ex|)eriments  on  the  large  animals 
are,  however,  desirable  for  the  elucidation  of  this  important  question. 


Case  II. — xSpontanfoujf  Popliteal  Aneuriinn.  (Feiiger,  Cliicaijjo,  1880.) — St/nopsis.^ 
SponianeoiiJi  left  popliteal  aneurism;  Hgalion  of  left  femoral  artery  in  middft  of  thigh: 
apparent  rfeorery.  Two  monthjf  and  a  half  later  nipitlly  ittcreaAiii^^  Jhiefiititititj, 
noti-puUaiing  tumor  ift  popliteal  itpaee;  a/ipiratwtt  of  thiji,  rinrifl  Uood:  tio  e^eri,  Ttto 
weekfi  later  radieal  operation^  aevompanied  by  utteont rot! aide  eftiouit  hemorrhage;  doable 
!iga(ioii  of  pofd ileal  lein,   eomplfte  reeovtTy  in  Iv'O  mafttbu. 

John  SniiLli,  a  S^-ntfli  bricklayer,  fifty  yeiip.^  of  age,  notk^Mi  in  Man-h,  188(J,  a  tumor 
in  the  left  |Mvplitenl  spatT,  ((jnuncnr iiig  in  a  small  i»ulirutaneuiis  lump  whirli  was  movablf . 
Thin  ijraduall}'  incruuaefl  in  size  until  it  was  as  large  h.-s  a  hru'segg.  and  rauwcJ  Iiirn  .so  muth 
pain  that  he  was  unable  to  walk.  After  he  had  l>et'n  in  thin  condition  fur  about  six  wei'ks 
he  was  set'n  by  Drs.  I.^^  and  Feni^iT,  who  ftnmd.  on  examination,  an  aneurism  in  the  left 
popliteal  space  of  about  th<?  size  of  a  hen's  egg,  with  iinirkcd  ptilwition  and  bruit.     Dr.  Lee 

♦  Deut.  Zeit,  f,  Chir.,  1875,  vol.  \\  p.  154. 

i  Ibid.,  1874,  vol,  i.  p.  Stl4. 

X  Virrhow-Hirnrh  Jahrt*-s  tie  rich  t,  187^,  vol.  ii. 

S  Ibid.,  lS7t),  vol.  ii.  p.  iUH. 

\\  BeLycTHKih^a  Aerztliebes  Inielbgcui'BlulU  January  ^4,  1868. 
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tied  the  left  feEnoml  artery  in  the  middle  of  the  thigli,  and  the  palJent  was  sent  to  Ctxik 
Coimty  Hospital  for  aft er-t refitment.  The  pulsution  nnd  bruit  ceased;  the  wound  HcaW 
by  first  iiiteotion,  iind  an  elastic  bandage  wils  kept  on  the  left  knee.  The  patient  gradixall>j 
becanic  able  to  walk  without  pain,  and  was  dis<^*harged  from  the  hospital  June  5th. 

Shortly  afterward  he  went  to  work,  the  swelling  in  the  popliteal  space  reluine 
accompanied  by  pain  in  walkiug,  and  be  eoDs<'qiiently  nH^nleR*d  the  hospital  June  I0tl 
and  was  placed  under  the  care  of  Dr.  Fen|?er. 

On  examination  a  small  flnctualiD^  tumor  was  found  at  the  upper  margm  of  the  left 
popliteal  spacer  There  wert^  no  bruit  and  no  pulsation.  The  skin  covering  the  apex  of 
the  tuoior  was  brownidi  in  color  and  thiot  «o  that  a  perforation  might  be  expecte<l  at  this 
fHJint,  By  the  use  of  an  exploring  needle  a  little  thick,  slimy,  dark-red  fluid  was  evacuated, 
which,  on  microscopic  examination  wan  found  lo  contain  numerous  red  bltwd-corpuscles^ 
but  no  pus-cells.  An  elastic  Imndagc  y,ns  applied,  the  leg  platx-d  in  an  elevated  position, 
and  absolute  rest  in  bed  ordered. 

Jiitic  :^*Jth:  'I'bc  tum*»r  has  not  diminished  in  size, 

July  Cth:  The  tumor  is  considerably  enlarged  and  very  painful. 

July  Sth:  The  tumor  was  aspirated  and  about  six  ounces  of  dark-red,  blc»ody  scrum 
withdrawn,  and  ibe  elastic  bandage  reupplie*]. 

Jniy  llth:  The  cavity  of  the  tumor  lujs  filled  again. 

Jnbj  2iHh:  The  tumor  is  considerably  enlarged,  occupying  the  whole  of  the  p<:»pliteAl 
space,  to  an  extent  of  about  seven  inches  in  length  and  extending  on  either  side  beyond  the 
hamstring  tendons.  Fluctuation  can  l>e  felt  both  external  and  internal  to  these  tendon^^ 
these  lesser  cavities  I'onimunicating  with  the  main  cavity.  As  the  tumor  was  steadily 
enlarging  and  dissecting  through  the  loose  connective  tissue  Ix^ween  the  muscles  and 
'  tendons  of  the  popliteal  space,  and  at  the  s*ime  time  threatening  to  break  through  tJje 
skin,  Dr.  Fenger  resolved  upon  the  radical  ojjcration  as  the  only  resort  for  recovery,  the 
jmticnt  having  positively  rt^fuscd  amputation, 

July  22d;  The  patient  was  anesthetize*!  with  ether,  A  longitudinal  incision  10  indiu!^ 
in  length  was  ma<Jc  in  the  median  line  of  the  popliteal  space,  through  the  skin  and  then-Mil 
of  the  cavity;  a  qiuintity  of  the  above-described  dark-red,  vnseid  bUxxly  fluid  was  evacu- 
ated, and  it  was  then  seen  tluit  the  walls  of  the  cavity  consistwl  of  the  structures  constitut- 
ing the  pfiplileal  spat^e — arteries,  veins,  muscles,  and  tendons.  These  were  alt  coveret! 
with  a  layer  of  gelatinous,  soft  and  friable  substance,  1  to  3  mm.  in  thickness,  lliis 
membrane  was  removed  fn^ni  the  main  and  lesser  cavities  with  the  sharp  spiKin.  am!  a  con- 
siderable hemorrhage  folio wt^^l.  The  lilcW  was  venous,  and  poured  out  rapidly  from 
even  the  smallest  openings,  whic  h  it  was  impoissiblc  to  tiike  up  ami  ligate.  Irrigatiiio 
with  a  warm  5  per  cent,  solution  of  carbolic  acid  had  no  influence  over  the  heniorrhage. 
As  the  bleerling  was  most  profuse  in  the  mi^hlle  of  the  popliteal  apace,  where  the  btotid 
rushed  out  through  some  larger  openings,  the  popliteal  vein  was  isolated  and  ligated  in  two 
places,  about  ihnn.*  inches  apart,  whereupon  the  greater  part  of  the  hemorrhage  ceased. 
Then'  was  still,  however,  a  c^msiilerable  i^izing  of  bI<Mid  from  the  periphery  of  the  cavity, 
which  was  overcome  by  irrigati^>n  wilb  a  strong  solutiim  of  chlorid  of  xinc,  A  large  drain- 
age-lulM!  was  then  insert e<l  tlirough  the  entire  length  of  the  cavity,  the  wound  united^  nnd 
a  Lister  dn-^ssing  applietl. 

Jniy  2Jif:  Very  little  liemorrhMge.     The  wound  was  washed  out  and  dressed. 

July  }tfitk:   No  hemorrhage. 

July  27lh:  No  hemorrbjigc.  In  several  places  along  the  edges  of  the  indsion  wound 
small  pieces  of  skin  have  shmghed  off  and  are  sefm rating. 

MiaguH  ph:  Drainage-tulx*  removed. 

Augtist  nth:  The  entire  cavity  is  closed  and  Ihe  wound  presents  a  solid«  healthy 
granulating  surface. 

Se-pirmbfr  Wth:  The  woun*l  is  entirely  healed.  The  dressing  was  removed,  a  roller 
bandage  applied,  and  the  patient  out  of  L»ed  and  around  on  crutches. 
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Ortobcf  HHh:  Tlie  palient  wa^s  discliargfHl  from  the  IjospitaK  At  this  tioie  he  eoyld 
walk  on  crotches,  but  »»>*  ahle  to  benr  very  little  weiKht  cm  tlie  foot. 

Marrh  ^7,  ISSl:  The  pjitieet  eamc  to  Dr.  Fencer's  offite  fur  examination.  He  cun 
wulk  without  a  cane.  The  mcivemetits  tif  the  kneojoint  are  fret*,  but  he  canont  exereisc 
the  uttDiist  extension  «n  atrount  of  the  contraetiuTi  of  the  eic-atricial  tissue  in  the  popliteiil 
Kpaee,  In  the  popliteal  spare  is  iKt'n  a  large  reddish  eiratrix,  about  5  inehea  long,  and  from 
^'4  to  }-2  iTieh  in  breadth.  In  the  renter  of  this  sear  is  a  su|»erfieial  exeoriation  about  ^2 
ineh  in  diameter,  whieh  causes  the  patient  no  pain.  There  is  some  edema  aronnd  the 
ankles  at  nij^ht  after  he  bis  been  walking  about  all  day  long,  but  Jt  disappears  before 
morning.     The  ft>ot  feels  somewhat  numb,  but  <itherwii>e  the  limb  im  in  its  normal  condition. 

Tlie  iiiterestifii*  feature  of  this  case  was  the  eonslaiitly  eiilarpiig 
i'uvity,  filled  with  thin,  viscid  blotxL  The  exact  patholi>gir  nature  of 
this  cavity  was  not  shown  even  by  tlie  operation,  which  occurred  two 
months  and  a  half  after  tlie  ligation  of  the  femoral  artery.  It  was  not 
a  common  varix,  liecause  the  blood  was  considerably  thinner,  that  is, 
mixed  with  serous  or  synovial  fluid;  but  it  wa,s  evident  that  the  (mpliteal 
vein  was  invoh ed,  as  the  severe  hemorrhage  during  the  operation  cotild 
not  be  checked  until  a  double  ligation  had  been  passed  around  the  vein. 

From  an  excellent  article  by  Dr.  S.  W.  Gross*  we  learn  that  gangrene 
ver>^  seldom  follows  hgation  of  the  lar^'c  veins.  Stvoiulary  fieniorrhage 
or  phlebitis  is  the  more  common  sequel  of  this  operation. 

It  is  more  than  probable  that  the  secondary  hemorrhage  is  doe  to  the 
same  canse  as  the  i>hlebitis,  namely,  suppuration  in  the  wound  leading  to 
the  ligated  vein. 

As  antLse|)tic  precautions  in  operations  and  after-treatment  will 
overcome  both  of  these  complications,  the  surgery  of  the  future  should 
allow  us  unhesitatingly  to  perform  ligation  of  the  large  veins  whenever 
indicated. 


Case  ilL — AneurUm  of  the  Exirrnal  Itiac.  (Fenger,  18«lJ— %nop#w. — Lrff  ingui' 
nai  aneurmti  of  three  mofiihit'  standing.  Drg  gangrene  of  Uttie  toe.  Ligation  of  external 
iliac.  Frogre^g  of  gangrene.  Secondttry  hemorrhage  ajttr  thirteen  days,  Ligaiimi  of  com* 
nton  iliac*     Death  Jice  dagit  iaier, 

E.  \.  B.,  aged  filty-fivc»  a  speculatur  on  the  Board  of  Trade,  eame  under  Dr;  Fenger'a 
care  July  11,  1881.  The  patient  had  never  suffered  from  any  seriouis  diiieaise  e.\cept 
s^-phltis,  contracted  seven  years  ugo.  Atjout  a  year  ago,  without  any  perceptible  cause, 
he  suffered  from  neuralgic  painij  in  the  toes  of  the  left  foot,  accompanied  tjy  slight  swelling, 
which,  with  the  pain,  subsided  after  a  time,  liut  rcapfieared  thereafter  at  irregular  intervnls. 
These  symptonLHp  however,  were  n«it  so  severe  as  to  prevent  him  from  walking  around  and 
attendiDg  to  hiH  business  as  usual. 

About  three  tnonths  ago,  April  ^Oth,  when  pylh'ng  on  his  bootsi.  he  was  attacked  t>y 
pain  in  the  regitm  *>f  the  left  I'oupart's  ligamcntr  which  was  so  severe  as  to  oblige  him  to 
return  to  bed.  After  the  use  of  cold  applications  the  p^iin  subsidetl,  and  he  was  again  able 
to  walk  around.  A  month  later  a  tumor  appeared  in  the  left  groin»  This  gradually  in- 
creased ui  size,  and  commenced  to  pulsate,  and  at  ihe  same  time  stiffness  and  pain  along 
the  entire  left  limb  rendered  walking  impossible. 

On  June  iOth  Dr.  G.  VV.  Tucker  was  calleti  in,  and  found  a  pulsating  tumor  in  tlie 
left  inguinal  region,  covexed  by  Poupart  s  ligament,  extending  from  i4  l^f^^  above  the 
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Uitter  to  -i  inehes  below  It,  The  tumor  wiis  ovul  in  form,  nnd  iibotit  3  inchfij  in  its  longest 
fljEinieter,  in  tbe  Lrack  of  the  extcrnul  iliwc  and  fenionil  arteries,  and  about  t  inches  m  iU 
truns\'er,se  diameter.  There  wrts  a  dii>tinct  iineiiriisimd  bruit,  and  presuure  on  tbe  erter- 
ujil  iiitic  above  the  tumor  ditniiii!*bed  the  size  of  tlie  latter  and  caus<jd  the  oeastttioci  of  the 
pulmtions. 

Jidtf  lOtk:  Dr.  Fen^^r  was  ealle<i  in  cxinsdltotion.  He  found  the  aneurLtm  as  nbovr 
deseribecJ:  no  iswelling  of  the  limb,  but  liry  gangrene  of  tbe  liltle  toe  nod  dark  dijscolor- 
ati«>nii  around  ihe  nails  of  the  tldrd  and  fourth  iiws.  An  operation  was  decided  upKia  and 
wpprovefl  by  tbe  patient. 

July  IJth:   Dr.  Fenger*  assisted  by  Drs.  E.  W.  htx\  S.  U.  Jacobson,  and  the  Houac^ 
Staff  of  Cook  County  Hospital,  ligated  tbe  external  iliae  half  an  ineh  above  the  aneu 
ism*  and  in  apparently  healthy  tissue  of  the  arterial  wall.     The  limb  was  elevated  and 
hot  cans  applieti. 

Jtdif  IM:  Pul^ie,  IW);  temperature,  UHf  F.  The  palient  (iid  not  slp<^p  well  Lust 
night  on  account  of  pain  in  the  lindj.  There  h  iflight  bluish  discoloration  of  the  whole  ftMit 
No  pidsation  can  be  felt  in  either  of  the  tibial  arteries. 

Ju!if  i^/A;  Pulse,  1*H);  teni[>erature,  1LK>*^  F.  The  bluish  diseoloration  has  extended 
around  both  malleoh  and  the  po.'vterior  side  of  the  calf  cjf  tbe  leg. 

July  17th:  Puise,  9t>;  terapeniture,  1(K»*  F.  Tbe  diseol oration  ha^s  extendi*d  over  the 
lower  half  of  the  crua.     The  patient  feeU  weak. 

July  ^)tk:  No  pus  in  the  dressings.  Drainage-tul>t^  removed.  The  wound  has 
apparently  healed  by  first  intention,  Tbe  discoloration  is  slowly  advancing  toward  tlie 
knee,  but  has  no  defined  limits. 

Jitly  26th:  This  nu^rning  it  was  discovered  that  some  blood  had  soakrd  tJiroiigh  the 
dressings,  on  the  renioviil  of  which  the  hole  of  tbe  drainage  opening  was  found  to  W  fiUeiJ 
by  a  fn^sb  clot.  There  was  no  |)iilsation  in  the  tumor.  Ergot  and  elixir  aciiium  Halleri 
were  administcrc**!,  and  a  elose  watch  kept  over  tbe  patient. 

July  ^(}th:  Early  this  morning  the  hemorrliage  recurreti,  and  Dr.  FengiT,  having  tlie 
same  assistants  as  in  the  former  operation,  ligated  tbe  eonunou  iliac  in  the  usual  manner, 
?4  inch  above  the  bifurration. 

July  27ih:  Pulse.  HtJ;  temperature^  101°  F,  Last  night  the  patient  suffered  from 
pain  in  tbe  left  foot,  ankle,  and  groin.  He  has  not  vomitefL  and  *ih*pt  a  little  during  the 
night.  Ht?  has  taken  milk,  beef-tea,  and  brandy.  No  piiin  in  tbe  abdomen.  He  feels 
weak,  but  talks  naturally.  The  pc^iplc  in  the  house  stjite  that  at  tinier  he  has  been  a 
little  delirious. 

Jul  if  2Hfh:  Pulse,  130.  weak;  temperature.  101.5°  F.  Has  liad  diarrhea  all  nighl 
The  bluish  discoloration  now  extends  four  inches  above  the  knee.  He  has  a  !»Iight  cough, 
anti  expectorates  mucus  streaked  with  blood. 

July  2Uth:  Tbe  patient  grew  gradually  weaker  yesterday  afternmtn,  and  died  at 
9  p.  M. 

A\do}ihy  twelve  hours  after  *leath.  In  the  alxhuninal  aorta  were  found  diffuse^J 
yellowish- wl lite  spt^ts  of  fatty  degeneration  in  the  deeixT  layers  of  the  intima,  but  no 
calcareous  dt?posits  were  to  Ix*  seen,  showing  that  the  endarteritis  deformans  was  in  its 
first  stage.  The  left  etmimon  iliac  was  filled  by  it  recent  clot  from  the  bifurcation  of  tbe 
arjrta  down  to  the  ligature.  From  the  bifurcation  of  tbe  common  iliac  a  firm  clot  extended 
an  inch  dow^n  into  the  internal  iliac.  The  upper  part  of  the  extenial  iliac  was  tilled  with  a 
tirra,  but  fresh,  red  clot,  which  waa  adherent  in  some  places  to  the  wall.  The  lower  part 
of  the  external  iliac  down  to  the  ligature  contained  no  clot.  The  catgut  ligature  had  all 
tiecome  absorbed  c\in*pt  the  knot,  w*hicb  lay  hnxne  tm  the  anterior  surface  of  the  vessel. 
Above  lliis  wa>  found  an  irrt*gular  [>erf oration  ^  mm-  in  diameter,  which  leads  into  the 
bottom  of  the  wound,  through  wliich  tb<*  secondary  hemorrliage  tcjok  place,  and  the  ca%'ity 
of  which  was  tilled  with  bloody  pus.     Excepting  at  the  place  of  the  rupture,  wbene  it  W** 
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tliin.  tile  Willi  of  ihe  urtery  wft**  healtlix .  Half  iin  im-li  Wlow  thf  li^^tttiirt^  tlie  iirtfry  *hh]- 
(lenly  (iilMted  into  fln  ovate  flitTus*^  aTieurisnK  3  uirht^s  long  und  2  inclieH  bnmH.  Helow  tlie 
aneurism  the  wnll  uf  tlie  femoral  artery  .'+liowtnl  masses  of  protlurtij  of  endarteritis  liefor- 
maQs.  but  without  ealeareou*  tlefHwit.s,  the  liiameler  of  the  ve^is*:-!  being  ahmil  nornml.  In 
the  profimdu  femori?^,  aljont  J  2  i^^t'h  Iwlow  itj*  orij^in,  the  vessel  was  narrowed,  and  Ihe 
thiekeneil  wall  entirely  ineniste*!  with  ejileareuus  matter.  The  po|iUteal  artery  was  filliil 
with  fluid  hlood,  an«i  signn  of  eononeneinitj  endarteritis  were  ni^titvabte  only  in  isohiled 
spots.  The  femtiral  vein  wa.*i  «»pen  uijove  Poupart's  ligament »  btil  at  this  point  eoninieneed 
an  adherent  thrombfx^is  whieh  extended  flown  as  far  as  the  popliteal  vein,  caused  by  com- 
pression of  the  walls  of  the  nnenrisni. 

Til  litis  case  t  oniplete  rrrovery  was  not  to  he  expectetl,  as  tlic  gangrene 
luid  already  eoniriieneed  Hefore  the  first  Hgation,  aittl  ihe  i»!an  of  Ireat- 
ment  was  net^ssarily  limited  to — first,  the  stoppage  of  pulsation  in  the 
aneurism  l>y  ligature,  and.  seeynd,  amputation,  when  the  progressing 
gangrene  showed  u  suffieient  lime  of  demareation  to  j>ermit  us  to  deter- 
mine how  high  up  the  operation  should  he  made. 

During  the  whole  time  from  the  lirst  ligation  until  the  seeondarj' 
iientorrhage  cweurred  no  stieli  deman-"ation  of  the  slowly  progressing 
gangrene  took  phiee,  hut  at  the  same  time  no  marked  eonsti  tut  tonal 
symptoms  made  a  speedy  amputatitui  imperative. 

It  is  possible  that  this  was  eaused  l\v  the  very  careftd  disinfection 
anrJ  antisejjtie  tln\ssing  of  the  wh*jle  of  the  gangrenous  jMirtittn  of  tlie 
Ittnh,  Bui  if  this  lie  c^rroneous*  the  antiseptie  d^^s.sing  had  this  eifeet* 
that  at  no  peritHh  even  at  the  }>atient\s  death,  wen*  the  slightest  traces 
of  gaiigrenoos  odor  pereeptihle  im  the  removal  of  the  dressings. 

The  oecurrenee  of  the  seeondary  hemorrhage  in  a  part  of  the  external 
iliae  where  the  w^all  wa.s  healthy  eonfirnis  the  oj anion  of  Ral>e  that 
seeoufhiry  hemorrhage  at  the  |H*inf  of  ligatitni  is  dite,  not  so  mtieh  to  a 
pathologie  condition  of  the  intima  and  media,  or  to  the  distanee  from  the 
point  of  ligation  to  the  first  branch  of  the  artery  above  it, — that  is,  to  the 
length  of  the  clot  above  the  ligature, — lis  to  the  supptirative  destruction 
of  the  external  coat  of  the  artery,  since  in  this  case  the  ligatiim  wounil 
did  not  heal  by  first  ititenlion. 

The  autopsy  further  shows  that  the  secomlary  hemorrhage  w^as  not 
due  t*>  too  early  absor[*tion  of  the  catgut  ligature,  as  the  perforation  in 
the  arterial  wall,  through  wliich  tlie  hemorrhage  twik  phw^e,  was  situated 
above  the  point  of  ligation. 


Case  IW^Cirwid  Aneuriam  of  the  HrmL  (Lee,  l8Tft*) — Sgnopnis. — Larfff  cirsoid 
aneurism  of  the  rut  ire  frontal  region,  0/  eight  ret*  if  car /f'  xtnndittg:  rupture  of  anettr- 
iVm;  figaiioH  of  righl  common  rorotid  irith  no  rfftvt;  fiftittt  HayM  (titer  Hgofitin  of  left  com- 
mon cnrotifi:  aphasin  and  right-»idt(i  hemiplegia:  eejination  of  hemorrhage;  three  days  later 
extirpation  of  the  entire  tumor;  extreme  anemia;  IraHMfnjfion  of  ten  onnren  of  blood;  com- 
pi  tie  ttjtmtion  of  hemorrlmge;  four  da^M  /o/rr,  erjfsipehjt;  death  fiee  dttffa  after  the  opera* 
Hon, 

W.  H.  D.,  ged  twenty -aijE.  American.  Shingle  sawyer.  Was  admitted  to  Cook 
Tminty  Hospital  July  iS,  1879,  placeci  upder  the  can'  of  Dr.  I^h%  and  gave  tlie  following 
tijjitory: 
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When  about  eight  years  of  age  he  sustained  a  contusion  in  the  region  of  the  anterior 
fontanel  by  nmning  against  the  end  of  a  fence-rail.  The  force  of  the  Uow  pit)6tnted  him, 
but  he  did  not  lose  consciousness.  After  a  few  hours  a  tumor  of  about  the  size  of  a  hasei- 
nut  appeared,  which  was  at  first  tender  to  the  touch  and  painful,  but  later  on  became  pain- 
less and  remained  in  statu  quo  for  eighteen  months.  From  that  time  it  slowly  increaised  m 
size,  so  that  when  he  was  fourteen  years  of  age  it  was  as  large  as  a  walnut.  It  then  became 
sore  and  painful,  in  three  weeks  ruptured,  bled  profusely  for  a  time,  and  then  healed 
kindly.  He  underwent  a  short  course  of  treatment  by  compression  with  a  rubber  ring, 
but  derived  only  temporary  benefit  therefrom.  From  this  time  the  tumor  increased  m 
size  more  rapidly.  When  the  patient  was  twenty  years  of  age  it  was  as  large  as  a  man*s 
hand,  and  elevated  about  an  inch  above  its  origin,  and  gradually  decreasing  toward  it^ 
margin.  A  new  tumor  now  began  to  develop  on  the  forehead,  just  between  the  eyebrows. 
During  the  succeeding  six  years  the  tumor  increased  in  size  very  slowly,  and  caused  the 
patient  no  especial  inconvenience.  Six  weeks  preWous  to  his  admission  to  the  hospital  a 
small  white  spot  appeared  at  the  apex  of  the  tumor;  on  July  2,  1879,  this  was  accident- 
ally punctured  by  the  tooth  of  a  comb  and  bled  very  profusely.  The  hemorrhage  was  not 
per  solium,  and  was  controlled  by  a  compress.  During  each  dressing  the  hemorrhage 
recurred  with  a  like  severity.  The  patient  was  kept  in  the  recumbent  posture  for  three 
weeks,  a  firm  compress  being  applied  at  the  bleeding  point  The  ulcer  still  continued  to 
increase  in  size  notwithstanding  this  compress,  and  on  July  28th  he  applied  at  the  hospital 
for  treatment. 

On  examination  the  scalp  and  underlying  tissues  were  found  to  be  the  site  of  an  elas- 
tic, racemose  tumor,  elevated  at  its  apex  about  Ij^  inches  from  the  bone,  extending  longi- 
tudinally from  the  bridge  of  the  nose  to  the  occipitoparietal  suture,  and  laterally  from  IJi 
inches  above  one  ear  to  the  same  distance  above  the  other.  The  tumor  presented  an 
irregular  ulcer  3  inches  long  by  2}^  inches  in  width,  which  bled  on  the  slightest  provoca- 
tion. It  was  found  to  be  supplied  by  the  supra-orbital,  temporal,  and  occipital  arteries, 
as  the  hemorrhage  could  be  controlled  by  an  elastic  band  applied  just  above  the  ears. 
The  diagnosis  was  cirsoid  aneurism,  and  the  following  pUn  <rf  treatment  proposed:  First, 
ligation  of  the  right  common  carotid;  second,  ligation  of  the  left  conunon  carotid;  extir- 
pation en  masse  of  the  vascular  growth. 

August  Sd:  The  patient  was  anesthetized  and  a  catgut  ligature  placed  around  the 
right  common  carotid,  just  above  the  omohyoid  muscle.  Antiseptic  dressings  were  used, 
and  the  wound  healed  by  first  intention.  The  hemorrhage  from  the  ulcer  was  at  first 
greatly  diminished,  but  daily  increased  as  the  collateral  cinndation  was  established.  The 
patient  showed  no  signs  of  cerebral  disturbance. 

August  otK  A.  M.:  Pulse,  68;  temperature,  99.5°  F.  P.  M.:  Pulse,  72;  temperature, 
99°  F.  The  ulcer  was  dressed.  The  hemorrhage  was  so  severe  that  Dr.  Lee  attempted  to 
control  it  by  compression  of  the  left  common  carotid.  He  succeeded,  but  the  patient  was 
immediatelv  thro^-n  into  a  tonic  muscular  spasm,  lost  consciousness,  and  ceased  to  breathe. 
On  the  removal  of  the  compress  and  after  resorting  to  artificial  respiration  the  patient  re- 
covered consciousness. 

August  0th,  A.  M.:   Pulse,  76;   temperature,  99.4°  F.     P.  M.:  Pulse,  72;  temperature, 

100**  F. 

August  r/A,  A.  M.:  Pulse,  66;  temperature.  100*  F.  p.  M.:  Pulse,  78;  temperature. 
100  4°  F.  The  patient  is  dr\>wsy,  his  appetite  pm>r:  he  complains  of  se\-ere  pain  in  the 
tumor;  has  no  paralysis  or  pan^is.  „        .   ,         ,. 

Auautt  10th:  Very  mui*h  improved.  He  is  now  as  well  as  before  the  operation. 
Pulse  and  temjierHture  are  aU>ut  normal.  .      _    .        ,  .        , 

August  i:th:  Ligateil  the  left  wmmon  can>tid.  Durmg  the  operation  the  patient 
ceased  to  breathe  and  had  a  tiHiic  convulsion,  but  normal  respiration  was  restored  after 
about  five  minutes'  artificial  rt^spiration.     His  extremities  became  very  cold  and  hb  pulse 
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feeble.  Two  hours  later  the  pulse  was  full,  slow,  and  strong.  He  opens  his  eyes  when  he 
is  spoken  to,  but  does  not  attempt  to  speak.  He  cannot  swallow;  does  not  attempt  to 
move  his  right  extremities,  and  lies  all  the  time  in  a  semisomnolent  condition. 

August  18ih,  a.m.:  Pulse,  94;  temperature,  99.2**  F.  Patient  has  paresis  of  right 
half  of  body.  He  can  swallow  liquid  food  and  is  much  brighter  than  last  night,  p.  m.: 
Pulse,  9i;  temperature,  100.1**  F. 

August  19th,  a.  m.:  Pulse,  100;  temperature,  99**  F.  The  aphasia  continues;  deglu- 
tition is  not  improved;  the  paresis  of  the  arm  and  leg  is  decreasing.  During  the  dressing 
of  the  ulcer  there  was  no  hemorrhage,  showing  that  the  supply  was  cut  off.  p.  m.:  Pulse, 
106;   temperature,  100.6°  F. 

August  i^h,  A.M.:  Pulse,  88;  temperature,  98.8**  F.  Paresis  improved,  and  primary 
union  of  the  last  operation  wound  obtained.  The  patient  was  anesthetized,  and  Dr.  Lee, 
assisted  by  Dr.  Fenger  and  the  house  staff  of  the  hospital,  now  proceeded  to  the  third  part 
of  the  proposH  treatment — the  extirpation  of  the  tumor.  He  made  first  a  crucial  incision, 
dissecte<l  off  the  scalp  from  the  tumor,  and  removed  it  from  the  bone.  In  many  places  it 
included  the  periosteum.  There  was  not  much  hemorrhage,  but  the  shock  was  severe. 
The  pulse  became  very  rapid  and  feeble  before  the  completion  of  the  operation.  Heat  and 
stimulants  were  freely  used,  and  the  patient  rallied.  Two  hours  after  the  operation  the 
pulse  was  138;  temperature,  99**  F.,  and  the  patient  had  not  fully  recovered  consciousness, 

August  21st,  A.M.:  Pulse,  118;  temperature,  98.8**  F.  p.m.:  Pulse,  156;  tempera- 
ture, 101.8°  F.  The  patient  is  failing  fast — is  very  drowsy.  The  pulse  is  very  feeble, 
notwithstanding  the  use  of  the  most  powerful  stimulants.  Transfusion  was  performed, 
and  ten  ounces  of  blood  injected  into  the  basilic  vein.  At  first  the  patient's  pulse  increased 
to  190,  but  fell  slowly  as  the  blood  became  diffused  through  the  body.  In  two  hours  the 
pulse  had  fallen  to  120,  and  was  full  and  strong,  but  soon  commenced  to  increase,  and  at 
11  p.  M.  was  145. 

August  22d,  a.  m.:  Pulse,  HO;  temperature,  99.2*'  F.  The  patient's  intellect  is 
brighter,  and  deglutition  less  diflficult.  Stimulants  are  given  in  large  and  frequently  re- 
p<*ated  doses,     p.m.:   Pulse,  140;   temperature,  101.5**  F. 

August  2Sd:  Pulse,  a.m.,  HO;  p.m.,  138.  The  patient  vomited  without  nausea. 
He  takes  stimulants.     Pulse  very  feeble. 

August  2J^thy  a.m.:  Pulse,  112.  Patient  is  feeling  fairly  well.  The  wound  was 
dn*ssi»d;  no  suppuration.  A  small  erj'sipelatous  blush  and  a  few  bullae  appeared  around  a 
small  ulcer  on  the  side  of  the  face.  This  was  painted  with  nitrate  of  silver.  Quinin  and 
alcoholic  stimulants  were  given  in  large  doses.  11  p.  m.:  Pulse,  140;  temperature,  103°  F. 
H,  midn'ight:   Pulse,  150;   temperature,  104°  F. 

August  2oth,  1  a.  M.:  Pulse,  146;  temperature,  104.5°  F.  2  a.  m.:  Pulse,  150;  tem- 
perature, 105.5°  F.;  respiration,  14.  3  a.m.:  Pulse,  165;  temperature,  106.5°  F.;  res- 
piration, 20.  4  A.  M.:  Pulse,  180;  temperature,  106.3°  F.;  respiration,  20.  Patient  is  in 
a  coma  tost*  condition,  breathing  very  labored.  The  pulse  and  temperature  were  taken 
«»very  hour,  but  they  remained  about  the  same  until  11  a.  m.,  when  the  temperature  had 
fallen  one  degree,  but  the  pulse  had  not  changed,  and  the  patient  continued  coniatase. 
2  p.  M.:  Pulse,  150;  temperature,  105.8°  F.  7  p.  m.:  Pulse,  170;  temperature,  104.5°  F. 
Soon  after  this  the  patient  died.     Xo  autopsy  was  made. 

As  no  autopsy  was  made  in  this  case,  the  cause  of  death  is  necessarily 
doubtful.  The  possible  causes  of  death  were  three:  First,  exhaustion; 
second,  malnutrition  of  some  portion  of  the  left  side  of  the  brain,  and 
third,  septicemia. 

The  notable  rise  in  temperature  in  the  last  two  days  l^efore  death  is  a 
strong  point  in  favor  of  septicemia  and  against  the  other  two  causes 
named.     It  is  a  well-known  fact  that  septicemia  is  more  likely  to  occur, 
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ccpterh  paribus,  in  exhausted  or  anemic  than  in  robust  subjects.  But, 
on  the  other  hand,  even'  surgeon  who  has  a  sincere  belief  in  antiseptic 
surgerj'  ^nll  consider  the  occurrence  of  septicemia  due  rather  to  his  fail- 
ure to  attend  to  all  the  details  of  antisepsis  than  to  any  bodily  predis- 
position of  the  patient. 

There  can  lie  no  doubt  as  to  the  efficacy  of  the  operation  of  ejctirpa- 
tion  of  the  vascular  gro^ih,  preceded  by  ligation  of  the  main  trunks  of 
the  supplying  vessels,  as,  in  spite  of  the  fatal  result,  no  secondary 
hemorrhage  occurred.  The  total  extirpation  is  the  only  effective 
method,  when  practicable,  without  immediate  danger  to  the  patient*s  life 
from  hemorrhage,  as  in  10  cases  reported  in  the  literature  treated  by 
this  method,  cure  was  effected  in  all.* 

All  other  methods  of  treatment — ligation  of  the  vessels,  injection  of 
styptic  fluids,  acupuncture,  ligation  of  the  tumor,  and  the  galvanocau- 
ter>* — have  been  found,  to  say  the  least,  unreliable;  ligation  of  one  or 
of  both  common  carotids  may  be  justifiably  resorted  to  as  a  preparatory' 
measure  only,  to  avoid  fatal  hemorrhage  during  the  operation  in  case  of 
ver>'  extensive  tumors.  If  possible,  the  ligation  of  the  second  carotid 
should  be  avoided,  on  account  of  the  danger  from  brain  symptoms, 
due  to  local  anemia  or  even  malnutrition  of  important  parts  of  the 
brain. 

From  the  historj'  it  is  easily  seen  that  the  case  was  an  unusually  des- 
perate one,  on  account  of  the  rupture  which  precipitated  surgical  inter- 
ference to  a  dangerous  extent,  necessitating  the  ligation  of  the  second 
common  carotid  too  short  a  time  after  the  first  ligation.  But  still  the 
interval  of  fifteen  days  is  within  the  limits  of  similar  cases  followed  by 
recover^'  without  brain  symptoms.  We  should  feel  inclined,  however, 
in  a  similar  case  to  pass  a  loop  around  the  second  common  carotid  as  a 
prt*cautionar\'  measure  during  the  extirpation. 


Case  \'. —  Traumatic  Aneurism  of  Internal  Carotid  Artery.  (Lee,  1879.) — Synopsis. 
— Bullet  iron nd  of  left  infra-orbital  region.  Xo  hemorrhage.  Subsequent  strelling  in  parotid 
region.  Fifteen  days  later,  icound  healed.  Swelling  of  hard  and  soft  palate.  Incision  of 
the  latter,  followed  by  uncontrollable  arterial  hemorrhage  and  death  in  a  few  minutes. 

J.  C,  aged  twenty -eight,  Irish  UilK)rer.  On  the  night  of  Septeml)er  SO,  1879,  during 
a  riot,  a  crowd  of  men,  of  which  he  was  a  member,  surrounded  a  railroad  car.  The  patient 
was  standing  close  to  the  car,  facing  toward  it  and  Kioking  upward,  when  a  pistol  was  firr<l 
in  his  face  from  the  window  of  the  coach,  the  ball  striking  him  to  the  right  of  the  nose,  a 
little  lielow  the  eye.  (>n  the  following  morning  Dr.  Lee  was  called  to  see  him.  On  exam- 
ination it  was  found  that  the  bullet  liad  entered  at  the  outer  edge  of  the  nasal  process  of  the 
right  sup«»rior  maxillary  bone,  imme<liately  Ih»Iow  the  margin  of  the  orbit.  There  was 
much  e<*c*hymosis  and  inflammation,  and  the  margins  of  the  wound  were  closely  coaptated. 
The  pulse  was  HO;  temperature,  101°  F.  He  was  suffering  slightly  from  shock,  was  verj* 
restless,  and  complaine<l  of  pain  in  his  jaws,  which  were  firmly  closed,  and  any  attempt  to 
ofH^n  them  caused  him  severe  pain;  deglutition  was  painful.  Xo  exploratory*  incision  was 
made  to  a.scertain  the  whereabouts  of  the  ball.  Hot  fomentations  and  anodynes  to  allay 
the  pain  were  ordered. 

*  Heineke:   Pitlia  and  Billroth's  Ilandbuch  der  allgemeine  und  speciellen  CMiinirgie. 
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Dr.  Lee  visited  the  piitlent  tliiily  for  a  woek.  At  tlip  end  q(  llii.<»  time  t!ic  sHellini: 
in  Ihe  face  hm^  imlirAy  Milisiiletl.  hut  sliglil  ttiniefiulion  nf  the  right  side  of  the  neck 
rcniamecj,  and  the  puis*"  unci  lemi>erature  had  faHen  nearly  to  tlie  Ti(»niiiil  point.  When  lie 
made  his  daily  visit  on  the  eighth  day  he  fuund  tliat  Ihe  patient  hud  gutie  down  tu  the  city 
to  look  after  some  byyine^s  matters.  Dtiriuf^  the  following  we*^k  Dr.  Lee  did  not  isee  Ihe 
patient,  but  on  the  liftetMith  day  after  the  injury  he  called  at.  the  dm'tor'j*  tiflice  and  com- 
plained of  jixal>ility  to  speak  or  swalhnw  anfl  aho  of  a  !«'ven^  pain  in  the  ri^hl  siile  of  Itie 
ntH'k,  which,  he  said,  he  eoidd  not  hend.  His.  appearantM-  wh.s  that  of  a  man  siidferinf*  frfnii 
severe  tonsdlilis.  With  eonHideralile  difficulty  Dr.  Le<*  jiuceeeded  in  opening  the  patients 
mouth  enouf(h  to  permit  of  limited  inspeelion.  The  tonsils  and  soft  pahite  were  so  swollen 
as  to  preelut!e  iiispeetion  of  the  pharynx.  On  the  hard  paliite  there  was  ii  small  firm  tu- 
mor, about  the  size  of  a  hickory-nut.  Thinking  this  might  l>e  the  hall  surrounded  hy 
inflammatory  pnitlncts,  he  made  itn  expJonitory  incision  with  a  gum  laneet,  and  a  ff*w 
clots  of  blood  escaped.  He  then  attempted  to  intrwtutv  his  finger  to  explore  ihe  exivity* 
but  fonnd  it  necessary  to  enliirj?e  the  opening.  He  then  reniove<i  some  more  clotted  bl«.*od. 
This  was  immediately  followed  by  a  gush  of  i>right  arterial  bhxMh  accompanied  by  a 
peeuUar  hissing  noise.  From  the  volume  and  fortf  of  this  current  the  immediate  in- 
ference was  that  its  sourci"  uf  supply  was  from  s«)me  large  vessel.  He  attempted  to  stani  h 
the  flow  of  bloiKl  t>y  compression  with  a  napkin,  in  which  endeavor  he  was  momentarily 
successful,  expecting  thert4>y  to  gain  sufftc'ient  time  to  ligate  the  common  carotid.  At 
this  critical  moment  Dr.  Lee's  only  assistant,  a  friend  at  the  fwitient  who  had  aecompiinied 
him  to  the  office,  became  i>anic-slricken  and  fled;  the  putient  became  verj^  much  excited 
and  struggled  so  violently  that  Dr.  Lee  was  unable  to  retain  the  amipress  in  position,  the 
hemorrhage  recurred,  and  in  a  few  moments  the  patient  dit^J. 

Antopsif  Made  by  Dr.  Fcnger. — Rigor  mortis.  Mouth  and  nostrils  fille<l  with  coagu- 
lated bloocL  Half  an  inch  below  tlie  margin  of  the  right  orbit  was  found  a  suihII.  recvnt, 
jKrfectly  clo»:^l  cicatrix  surrounded  hy  nortnal  skin.  Itigbt  fmrotid  region  as  well  us  t!ie 
n^gion  around  the  angle  of  the  j»w  to  about  an  inch  la-low  the  hitter  swollen,  but  covertnl 
with  normal  skin. 

An  incision  was  made  along  the  anterior  liorder  of  the  slenitK-leidonnistoid  musile. 
and  was  carrietl  down  to  the  common  carotid,  which  wais  fnuml  to  be  normal.  In  dis- 
secting up  from  the  latter,  in  onier  to  exp<ise  the  external  and  internal  carotid,  about  a 
teaspotjnful  of  pus  was  found  in  the  tissues  covering  the  bifurcation,  at  a  point  corre- 
sponding  to  the  lowest  part  of  the  above-name*l  swelling.  In  ilisseclingutiward  internal 
to  the  stylohyoid  and  styloglossus  muscles  a  cavity^  was  found,  which  contatmnl  some  c»hi 
and  some  reeent  clots,  after  the  removal  of  which  the  finger  LxntM  l^e  intn»duc*Ml  into  an 
irregular  cjivity,  uljout  an  inch  anil  a  half  in  diameter.  The  external  i^all  of  tbi'^  cavity 
was  formed  by  the  abovc-nanu*fl  muscles;  the  [M>sterior  wall,  by  the  anterior  surface  of 
the  first  two  or  three  c^*rvical  vertehra*  and  the  biusilar  portion  of  the  tKt'ipital  bone,  and 
the  anterior  walk  by  the  posterior  wall  of  the  pharynx.  Here  the  hamular  process  of  the 
internal  pterygoid  plate  of  the  sphenoid  Iwine  could  be  felt  distinctly.  The  finger,  when 
passed  around  this,  penetrated  into  a  small  cavity  1x4 ween  the  soft  and  hard  palates,  A 
probe  pajjsed  through  the  mouth  and  the  small  incision  in  the  mucfais  membrane  covering 
the  posterior  part  of  the  hard  palate  would  enter  this  last-named  cavity*. 

Further  diss<Hti*in  of  thr  internal  cart>tid  revealed  the  following  (as  the  memU-rs  <»f 
the  stK-iety  will  stx  from  the  specimen  herewith  exhibited]:  In  the  internal  carotid,  about 
no  inch  al>ove  the  bifurcation,  v^as  a  circular  opening  two  lines  and  a  half  in  diiimcler, 
^ Below  this  opening  the  vessel  was  normal;  above,  it  was  eonlnieted  to  alKiut  lialf  its 
ii<:>rmal  dimneter.  A  prolie  intrwiijeed  into  the  opening  in  the  artery  passetl  through  a 
second  opening  in  the  posterior  internal  wall,  immetlialely  behind  which,  in  the  advent itia 
of  the  arler>'.  was  founfl  the  bullet.  It  was  a  S^-eabl^er  bullet,  with  rough,  irn^g^i la r  ex- 
ternal surfacf-'  from  having  parsed  through  bt>ne,  and  was,  as  will  lie  seen  by  the  spe<'imcn, 
firmly  lodged  in  and  adherent  to  the  alaivc-uained  connective  tissue  of  the  advcntitia. 
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Hie  cases  in  whitli  tniuniatic  aneurism  of  the  internal  carotid  i*» 
caused  by  an  injury  the  nature  of  which  does  not  occasion  any  suspicion 
of  a  wound  of  this  vessel  are  exceedingly  rare,  and  idso,  as  a  natural 
consef|nence,  ,s^>  difBcult  to  diagnosticate  that  in  all  probability  they 
have  ail  tcntiinated  in  au  unexpetled  death,  the  diagnosis  Laxing  been 
cleared  u]>  only  l>y  the  autopsy. 

The  places  where  the  tumor  or  swelling  due  to  a  traumatic  aneurism 
of  the  internal  carotid  can  l)C  seen  arc  the  (jarotid  region,  the  region  of 
the  tonsil,  and  the  palate.  A  swelling  in  these  regions  may  Ciisily  be 
n  Mistaken  for  a  parotitis,  a  tonsil  lit  Ls,  or,  as  in  the  above*described  case, 
the  seat  of  the  bullet. 

Without  any  further  comments  we  shall  now  call  attention  to  a 
parallel  case  cite<l  by  Fisher.*  A  man,  thirty-three  years  old,  was  smok- 
ing a  long  pipe.  He  went  down  suddenly,  and  the  pipe  broke.  Thi-* 
was  followed  by  a  slight  bleeding  from  the  mouth  which  soon  ceased. 
The  end  of  the  stem  of  the  pipe  could  not  lie  found.  Five  days  later  a 
swelling  of  the  right  parotid  region,  tonsil,  and  palate  commenced. 
This  swelling  remained  stationary  for  eight  months,  after  which  time  it 
increased  in  size.  One  day,  while  hiuding,  a  severe  hemorrhage  from 
the  mouth  occurred,  followed  six  hours  later  by  fatal  hemorrhage. 

The  autopsy  revealed  a  ruptured  opening  in  tlie  right  palate,  through 
which  a  proln^  passed  into  a  cavity  filled  with  blood  and  pus,  surround- 
ing the  internal  carotid,  by  the  side  of  which  the  lost  pipe-stem  was 
found. 

It  is  an  interesting  and  perhaps  not  altogether  accidental  coinci- 
dence that  in  both  i>f  these  cases  of  traumatic  aneurism  of  the  internal 
carotid  the  fjoint  tfirough  wliich  tlie  fatal  hemorrhage  took  place  should 
be  the  same — an  anatomic  fiict  that  might  be  taken  as  a  hint  for  possible 
diagnosis  in  future  cases. 

f 'ase  VL — Trat^matk'  Arteurhm  of  ikcUpper  Part  of  thr  VerUbral  After i/.  (  Ft* nger. 
1881.) — Synopttia. — Riroircr  hulhi  tmumi  itt  upper  part  of  imck  of  neck,  Trantdtni  awic- 
rial  hemorrhage.  Four  da^Jt  later  pnlsatiHg  tunwr  itt  left  irtfra-aurirular  reffum.  Ligation 
of  left  common  enrol  id.  Ce^fsation  of  puhatioti.  Twenty  dayn  later,  nouftd  healed. 
Fief  urn  of  puhaiitm  and  paitt.  Ei^hi  dmji*  later,  radiral  opiraiion  for  tke  aneuritnn,,  with 
ligation  of  left  vtrtehrai  artery,  between  the  occiput  and  axi^.  Extreme  anemitt.  Transfu- 
ftioH  of  iifjht  ounces  of  blood,  fire  ireeks  later  iround  heated.  Patient  out  of  bed,  Ferfeet 
rt^orery. 

George  Covey,  nineteen  years  of  age,  a  emjk  t>y  ixx^uputiont  was  brought  to  Cook 
County  Hospital  on  the  niglii  of  January  (i,  1881.  During  the  evening  he  hud  been 
drinking  heavily,  and  wtien  intoxieated  lieeame  involved  in  u  quurrel  and  received  a  bullet 
wound  in  tlie  huek  of  the  neck  from  u  3i-ialiber  revulver.  The  wound  was  immediately 
followed  by  a  very  ctjnsidendjle  heniorrlmge.  The  i>iitienl  stated  that  a  stream  «ix  feet^ 
high  and  nn  lar^*  as  Wia  little  finger  jipnrtetl  out  of  the  wound,  and  that  one  of  bis  com- 
panions put  his  linger  over  the  wound  to  stop  tbe  bleeding  until  a  physician  couhl  l>e  cnlled 
in.  The  hlee^ling  then  stoppetl.  but  in  (he  rourse  of  fifteen  niinuies  so  ajnsiderable  a 
swelling  set  in  around  the  left  angle  of  the  lower  jaw  and  in  the  parotid  region  that  be  waa 
not  able  to  separate  the  jaws  more  tban  Irnlf  an  inch.     The  physieian  probed  uiisueces^- 


*  Billroth  and  Luecke's  Deutsche  Chirurgie, 
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fully  ^*r  the  balJ,  then  (in-sst^l  llir  wniimL  ami  tlirec  tet!  thjit  the  jnilifnt  In*  mmi  io  the 
hospitul. 

On  i\icamiiititiaa  the  puUent  wii^  fouiifl  to  be  rubust  and  w<*ll  nourii»hed;  5  ft'^t  J* 
lnclie,s  tall;  ISS  ptmnds  in  weight;  no  kereilltary  prcilispositiun*  Hf  has  always  enjoy t-d 
gmxl  heftllh.  On  the  yppcr  part  of  tlie  postcriur  side  of  the  neck  is  the  entrance  opening  i»f 
the  bullet  wound,  situated  ubotit  iin  inch  extemul  to  and  to  the  left  of  Uic  posterior  miHlijiii 
line?  of  the  nct'k»  on  a.  line  wrth  and  -^^i  inches  behind  the  niiistoid  prot-ess.  Tliere  iscun- 
aidemble  swelling  in  the  left  parotid  regiun,  extending  ft»rvvar<l  upon  the  inasseter  and 
nn^nnd  the  left  eye,  where  the  tissnes  are  infiltrated  with  bliKKh  as  h  seen  from  the  blui.sh 
color  of  the  covering  skin.  He  can  o[>en  the  nioutb  only  almut  ^2  inch.  In  the  left  half 
of  the  floor  of  the  month,  11 1  the  side  of  the  tongue,  is  a  swelling,  bluish  red  in  color  fmni 
submucouiN  extravnsjilion  of  bkxKL  There  is  constant  severe  pain  in  the  region  of  the 
swelling,  especially  aroinid  and  t>ehind  the  left  angle  of  the  lower  jjiw.  The  wound  was 
cjirefnlly  pn>be(i,  InJt  the  bnllet  was  not  found.  The  wound  way  then  dressed  antiwpti- 
cAlly,  and  morphin  adminislered  for  the  alle^-iation  of  the  pain.  The  pulse  and  temperature 
were  normal. 

January  llih:  Last  evening;  when  the  patient  was  straining  at  stool,  he  experienced 
sutidetily  a  sensiitian  as  if  something  had  given  way — he  tliought  it  was  the  bullet — Wiind 
the  angle  of  the  jaw.  This  was  imrawliately  followed  by  excessive  pain  below  the  left 
ear,  which  made  him  cry  out  in  agony.  He  went  to  bH,  and,  notwithstanding  the  ad- 
minlstnitior*  of  con-sitlerable  ijuantities  of  morphin,  violent  pain  continued  in  the  region  of 
the  left  temporoniaxilliiry  articulalion  and  below  the  left  ear.  The  pain  was  accompanied 
by  A  sensation  of  pulsation  which  moved  his  lower  jaw  and  teeth,  or,  as  he  expressed  it. 
**kept  the  teeth  throbbing  up  and  down"  synchronously  with  the  pulse. 

January  15th:  The  pain  is  increasing  so  that  it  keeps  him  in  constjint  agony.  In  the 
left  subfturiexilar  region  is  a  pulsating  tumor  the  pulsations  of  which  are  eft,*iily  felt  through 
the  upper  part  of  the  sterntjcleidomastoid  muscle.  On  the  application  of  the  stethoj5c<.i|>e 
here  a  distinct  aneummal  bruit  is  heard »  As  there  could  Ix^  no  doubt  of  the  presence  of  a 
traumatic  aneurism  at  this  point.  Dr.  E.  \\\  lx»e^  assisted  by  the  house  staff  of  the  hospital. 
ligated  the  left  common  carotid  artery. 

January  JOth:  Pulse,  1(H);  temperature,  yD°  F.     The  patient  slept  well  and  feels  well. 

January  1 7th:  Pulse»  116;   temperature,  101. H°  F.;   doing  well, 

Jatiuaiy  20th:  Pulse,  M;  temperature,  103'  F.  Wound  djiessed;  very  little  pus  on 
the  dressings.     Feels  welL 

January  28th:  The  bullet  wound  is  entirely,  and  the  operation  wound  almost,  cloaedn 
The  patient  walLs  about  all  day.  sleeps  and  eats  well,  and  feels  well,  with  the  exception  of 
a  slight  headache.  He  states  that  he  feels  a  slight  sensation  of  pulsation  below  the  left 
mastoid  process,  but  no  pulsation  can  lie  detected,  aud  the  stethoscope  reveals  no  bruit. 

Fihruary  Int:  This  morning  the  patient  went  to  court  to  have  his  caae  tried.  ^Miile 
this  was  in  proga»ss  he  was  obliged  to  stand  up  for  an  hour  or  two  answering  questions. 
He  tiecame  very  tire<j»  the  sensation  of  pulsation  became  more  and  more  intenst*,  the  severe 
pain  recurred,  and  he  felt  weak*  On  his  return  to  the  hospital  a  slight  pulsation  could  lie 
felt  lieliind  and  below  the  left  mastoid  process,  but  the  stethoscoiie  could  detect  no  bruit. 

February  Jd:  The  patient  is  confined  to  his  be<l,  and  complains  of  heiidache  and  in- 
creasing pain  in  the  region  of  the  pulsation.     Potjissium  iotlid  and  ergot  are  administered. 

Ffbrttarif  7th:  The  pulsiitions  and  puin  are  increasing.  He  can  sleep  only  by  the  aid 
of  morpliin.  With  the  stethoscope  no  distinct  aneiirismal  bniit  is  heard,  but  the  propa- 
gated heart -sounds  are  heard  as  distinctly  as  if  the  stethoscope  had  l>cen  ajiplied  over  the 
<H}niiaon  carotid, 

February  9th:  As  there  was  no  doubt  that  a  traumatic  aneurism  hail  rtn^urred,  and 
by  bursting  into  one  of  the  adjoining  cavities  was  endangjering  the  life  of  the  patient, 
Dr.  Fenger  resolved  to  make  the  ratlical  o|>cnttion  as  a  last  resort  to  sa^e  the  life  of  the  pa- 
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lieut.     Tlie  fjalienl   whs  anestht'liJM.'d  with  clticr,  anil  Dr.  Fenger  proceeded  to  openll 
liMsisted  by  Drs.  E.  W.  Ia-^,  J.  B.  Murphy,  and  the  iiitemt\s  of  the  hot^pitJil,  Dr,  \Y.  P,' 
Verity,  Iluuiie  Siirguon»  anrl  Drs.  Bradley,  Meat'her,  Mnrarlhiir,  and  Kendall,  and  in  llir 
pressure  of  Mrs.  Dr.  Sprtiguc,  of  Petmsyh'aniu,  Dr,  SltK^Ie,  o(  Cblikoshp  Wlscxjusin,  Mr. 
Stanton,  nnd  titliers. 

As  the  ligalinii  nf  ihv  h*fl  coninK»n  capjlid  had  c\'ui!?ed  stoj>pagc  nf  the  pulsatioc 
Dr.  Fenger  rcijolvcnl  to  cmnmeiKf  thr  c»pcmliun  by  securing  the  external  carotid.  An  i 
ciaion  threti  tnche^  in  length  was  made  along  the  enlirc  upper  half  of  tlie  stemocleido 
toid,  the  tissues  eiirefully  w*p«riiteil,  a  eareful  watch  kept  for  the  pulsating  vessels  aroimd^ 
the  border  o(  the  pulsating  tumor*  with  a  view  to  securing  them  by  ligature,  either  isolated 
or  en  masse,  before  opening  the  sfie  of  the  imeurisni.  When  on  pressure  in  various  places 
pulsiitioti  was  apparently  felt  imd  the  aneurismal  pidsal]t)n  seemed  to  cease,  an  aneurism 
needle,  urmeel  with  heavy  aseptic  silk*  was  pasi*e<l  suceesiiively  around  the  area  of  the 
tissue  involved,  and  ligature  en  masse  tieil,  but  always  in  vain.  After  four  or  five  siK*h 
ligaturt^s  had  Iweii  passtMl  the  pulsation  in  the  aneurism  remained  the  S4ime  us  befon 
Dr.  Fenger  now  determined  to  lay  opeu  ihe  sac  and  ealeb  up  the  supplying  iirterj'  in  loeo»^ 
To  this  end  a  tntnsversc  incision,  'i}ii  inches  in  length,  was  made,  extending  from  the 
upper  end  of  the  former  incision  backward  from  the  mastoid  process,  through  the  skin 
and  insertion  of  the  stemtKleidcmiasloid,  in  order  to  secure  the  posterior  occipital  artery. 
whii'h  might  possibly  be  the  vessel  supplying  the  aneurism.  After  the  stemocJeidcK 
mastoid  had  hvi^n  renioveti*  the  pulsation  could  be  feH  very  distinctly. 

AfttT  cutting  through  the  thin  layer  of  the  deep  muscles  of  the  neck  the  aneunsmul 
cavity  was  o|:>ene(b  which  was  partially  tilled  with  dark  clots  of  blood,  .\fter  the  removAl 
of  tliese  clots  a  larg^'  quantity  of  arterial  bhiixl  spurle<i  out.  The  hem<:*rrhage  could  l»e 
controlled  only  by  pressure  on  I  lie  bottom  of  the  cavity  at  itji  dcvix-sl  part.  (Jn  the  inln> 
duetiun  of  a  linger  at  this  point  the  inferior  portion  of  the  squama  ossis  occipitis,  denudr^l 
to  the  extent  of  about  }^  squan*  inch,  euuld  Ik?  felt-  At  tiic  internal  wall  formed  by  the 
atlas  anri  axis  some  irregular  splinters  of  bone  could  be  felt.  Wiile  one  of  the  assistants 
kept  a  finger  pn»ssed  agjunst  the  bottom  of  the  cavity  to  control  the  hemorrhage,  the 
tissues  were  cut  through  downward  along  the  transverse  processes  of  three  or  foiir  cxTvicwl 
vertebne.  antl  the  uhole  of  the  sac  laid  o[>eii,  which  uetTssitattMl  the  removal  of  tlie  upper 
fourth  of  the  sternocleidomastoid!  muscle.  On  the  suggestion  of  Dr.  Lee  the  right  ctunmon 
carotid  wna  cut  down  upon,  an  aneurism  nee^lle  passefl  around  it,  and  the  vessel  com- 
pressed to  se<*  if  it  would  have  any  effect  upon  the  hemorrhage,  but  it  had  not.  As  s<^ion 
as  the  6nger  was  removed  the  blcwxi  gushed  out  as  before^  and  the  only  effect  of  the  pres- 
sure was  to  cause  cessation  of  the  patient's  breathing.  Artificial  respiration  had  to  l>e 
carrieii  on  for  about  five  minutes,  diuing  which  time  hypodermic  inj^f^tions  of  whisky 
were  made,  whereuiKui  respiration  again  e(Knmeueed* 

Search  was  now  nuule  for  the  vertebral  artery,  which  finally  was  taken  up  at  its  <nir\Ti- 
ture  aroiiufl  the  atlas  and  s<Tiireifl  by  a  ligature.  The  bleeding  then  stoppe<I,  The  ver- 
tebnil  artery  was  unusual  in  size,  Ixnng  nearly  as  large  as  the  intermil  carotid. 

During  the  ligation  of  the  vessid  n'spinilion  stopj>ed  again*  no  pulse  enuld  be  felt. 
and  the  patient  s(^?med  dead.  Artifirijd  rt*spiratiun,  hypfMlennic  injeitions  of  whisky » 
and  rubbing  of  the  cold  extrennties  restored  the  respimlion  and  the  almost  eiitinct  life. 
The  wound  whs  speedily  united*  drainage-tulK\'*  inserted.  Lister  dressing  applied*  and  the 
patient  brought  to  in^d.  He  was  cold  and  almost  pulseless.  The  radial  pulse  was  I7U 
and  scaRx»Iy  perceptible.  The  crural  artery  was  pulsfiting  with  little  more  vigor  than  the 
normal  nidiab  Or,  Fenger  thereupon  immediately  pro*'e<.Hled  to  transfuse  sloi^ly  eight 
ounct-s  4jf  deltbrinated  bliM>d.  This  was  accomplished  by  means  of  a  cannula  with  nibt»er 
tube  and  common  syringe.  At  the  end  of  the  transfusion  the  radial  pulse  gained  remark* 
ably  in  strertgth  and  de(*reasc<i  to  L>tJ.  Hot  l»ottles  aiui  warm  blankets  were  now  applied^, 
and  another  hypodermic  injection  of  whisky  given. 
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February  lOth,  a.  m.:  PiiL^\  UO;  temperature,  08.3**  F.  Has  rallied  from  the  sIuK-k 
so  that  he  can  speak  clearly.  lie  says  that  he  feels  weak,  but  has  no  pain  and  is  wami. 
As  he  is  not  ahle  to  move  his  head,  wine  and  a  considenihle  quantity  of  milk  have  been 
administered  through  a  Inbe* 

February  lijih:  Pulse,  lOH;  temperature,  98. 4*"  F.  The  |}atient  is  getting  a  little 
stronger.  He  is  still  unable  to  move  hb  head,  but  rests  well  nights,  takes  con*iidemble 
focxl,  and  hiiii  no  piiin  nor  sensation  of  pulsation.  The  wound  was  dressed.  ^  ery  lit  lie 
discharge  was  found  on  the  dressings. 

February  17ik:  Drainage- tulies  removed;  very  little  diseharge.  The  patient  suffers 
fHiin  only  when  his  head  is  move*h 

Marrk  J 'Ah:  The  wounds  are  healed.  The  patient  is  ahle  to  sit  up  mid  to  malk  about 
the  room.  He  ean  now  niovr  his  hearl  frtn^ly  to  the  right  side,  but  cannot  mo\e  the  ehin 
to  the  left  lK\V"nd  the  uHN:tiun  line.  He  ean  <f>{>eii  hk  month,  bul  is  imable  to  masticate  on 
the  left  *>ide.  There  is  no  pain,  swelling,  or  pulsation  in  the  region  of  the  former  aneuri.sm, 
hut  there  is  a  little  hard  tumor  and  slight  tenderness  on  pressure  in  the  region  a  little  an- 
terior to  the  tempornmaxillarj"  articulation. 

}farch  2f7th:  Is  up  and  about  the  whole  day  long.  No  pain  or  pulsatioD.  Some 
stiffness  of  the  ncM^k  when  he  attempts  to  turn  his  head  to  the  left, 

April  7th:   Left  hospital. 

June  SOth:   He  feels  pc-rfeetly  well  with  Ihe  exemption  of  slight  .-itiffness  of  the  neek. 

Avgwrt  8th:  He  eume  to  Dr.  Fenger's  office  and  staled  that  he  had  bet^n  T^orking  as  a 
cook  on  a  lake  steamer.  The  stiffness  of  the  neek  had  disapjxmred.  and  he  etmhl  move  his 
head  freely  in  all  directions.  There  was  some  flattening  in  the  region  of  the  upjxT  p«rl 
of  the  sternocleidomastoid  muscle,  but  no  pain  on  pnissure.  Movements  of  the  jaw  were 
free  and  painless. 


This  case  is  of  more  than  ordinal^'  interest,  becaiLse  it  is  the  first  ease 
on  recorcj  in  whieh  ligation  of  the  vertebral  artery  lias  l>een  performed 
suecessfully  between  the  occiput  and  axis,  anfl,  further,  l>ecausc  it  is 
the  fifth  ctLse  of  34  on  record  in  which  a  wound  including  Iratnnalie 
aneurism  of  the  \'ertebral  arter\'  has  terminated  in  rec'over\^ 

The  diagnosis  of  a  vertebral  aneurism  is,  in  the  majority  of  cases, 
obscure,  that  is,  it  is  often  very  difficult  to  decide  whether  the  pulsating 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injury  of  the  verte- 
bral arter\%  tm  the  one  hand,  or  the  eonimon  carotid  or  one  of  its  brant -lies, 
on  the  other.  This  well-known  fact  is  well  illustrated  by  the  symptoms 
in  our  case.  The  swelling  set  in  simultaneously  in  the  parotid  re^'ii>n  an*l 
posterior  region  of  the  mouth;  in  the  ease  of  aneurism  of  the  internal 
carotid,  reported  abo%e»  the  swelling  f>ccurred  in  exactly  the  same  place, 
which  is  characteristic  of  aneurism  of  the  latter  artery.  It  was,  there- 
fore, natural  for  Dr,  Ix-e  t(»  make  the  ligation  of  the  common  carotid. 
This  case  was  the  more  deceiving  as  the  ligation  was  followed  hy  relief 
of  the  pain,  decrease  of  the  swelling,  and  cessation  of  the  liruit.  The  con- 
tinuance of  the  subjective  sensation  of  pulsation  felt  by  the  patient 
woidd  natnraily  lead  rather  to  the  conclusion  that  tliis  distant  or  Huit- 
terian  ligature  had  been  unsticcessful  on  account  of  the  establishment  of 
collateral  circulation  in  some  of  the  branches  of  the  carotid  system,  than 
to  the  conclusion  that  the  Iw^ation  of  the  aneurism  was  outside  of  this, 
that  is,  in  the  vertel>ral  artery. 

Even  after  the  second  return  of  pulsation  and  tirtiit,  when  Dr.  Fenger 
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re?iolved  upon  the  radical  operation,  he  expected  rather  tx>  have  a  branch 

from  the  carotid  system  to  deal  with  than  the  vertebral  arter>% 

The  only  oieans  of  determining  whether  an  aneurism  in  this  region  \^ 
supplied  liy  the  carotid  system  or  the  vertebral  artery  is,  as  is  weU  known, 
alternate,  isolated  compression  of  the  vertebral  and  common  carotid 
arteries.  The  vertebral  artery  may  be  compressed  again-st  the  cervical 
\crtcbne  Ijcitnv  the  carotid  tubercle,  but  in  this  place  pressure  is  likely 
to  occlude  iKjth  the  common  carotid  and  the  vertebral  arteries.  Abt^ve 
the  carotid  tubercle,  that  is,  above  the  place  where  the  vertebral  arterj' 
enters  the  canal,  it  is  iKJssible,  by  pressure,  to  w^clude  the  common  caro- 
tid alone.  In  the  majority  of  cases  this  will  1h»  ciMiclusive,  but  it  is  not 
always  relial>le.  as  the  vertebral  artery  may  enter  the  canal  at  the  fourth 
or  iifth  instead  of  the  sixth  cervical  vertebra.  Consequently  it  is  not 
only  always  difficult,  but  it  may,  in  certain  cases,  lie  impossible  exactly 
to  locate  the  vessel  supplying  the  aneurism. 

If,  howe\er,  this  difficulty  has  been  overcome,  that  is,  if  the  vertebral 
artery  has  been  found  to  be  the  vessel  supplying  the  aneurism,  what  is 
to  he  done? 

A  priori,  we  have  the  choice  of  three  methods  of  procedure:  First, 
external  compression:  second,  ligation  of  the  verteliral  artery  l)elow  the 
carotid  tubercle;  third,  the  radical  operation,  that  is,  the  opening  of  the 
sac,  removal  of  the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or 
compression.  It  is  almost  needless  to  state  that  the  two  first  methods 
are  unrelialile,  but  still  direct  pressure  succeedetl  in  stopping  the  pulsa- 
tiuti,  witli  recovery  of  the  patient,  in  Mol>e's  case,  reported  by  Kocher,' 
Tlic  majority  of  patients  cannot  endure  a  pressure  sufficient  to  cure  the 
aneurism  on  account  of  the  excessive  pain;  but  this  procedure  should,  of 
course,  be  tried  liefore  resorting  to  mon*  radical  meiisures,  as  cases  may 
l>e  found  in  which  either  the  wonnil  in  the  artery  is  so  small,  or  the  loi-al 
conditions  otherwise  so  favorable,  that  absolute  innnobility  of  the  parts 
may  cure  the  aneurism.  This  has  betni  seen  in  a  case  cited  by  Holmest 
in  which  spontaneous  cure,  ** aided  only  by  applications  of  cold,*'  took 
place. 

The  ligation  of  the  central  end  of  the  vertebral  arter>^  below  the  caro- 
tid tubercle  h^is  not  been  resorted  to  in  any  of  the  successful  cases  on 
rw'ord,  although  llie  artery  has  In^en  successfully  tied  at  this  place  for 
other  i>ur poses. 

The  ratlical  operation  lias,  finally,  to  be  resorted  to  when  |>ressyre 
fails  to  cure  the  aneurism.  In  the  course  of  the  artery  through  the  canal 
in  the  transverse  processes  of  the  cervical  vertebra*^  it  has  hitherto  l>een 
and  will  probably  always  be  impossible  to  apph^  a  ligature  to  the  artery, 
and  consetjuently  the  only  means  by  which  the  hemorrhage  in  the  ex- 
posed cavity  of  the  traumatic  aneurism  can  be  checked  is  by  plugging 
the  cavity  with  tampons  so  as  to  occlude  the  opening  in  the  artery. 
This  treatment  was  successful  in  Kocher's  case  (op,  eit),  in  which  pulsa- 

*  Limgenbpfk'a  Arch.  f>  klin.  Cliir.,  vol.  xii ;  Virchow-Hirsch  Jaliirsbericht,  1871. 
voLii»p.  asi. 

t  System  of  Surgery,  vol.  ii,  p.  415. 
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tion  and  hemorrhage  occurred  after  a  punctured  wound  in  the  region 
of  the  fifth  and  sixth  cervical  vertebrse.  \Mien  he  had  laid  open  the 
cavity,  he  could  see  both  ends  of  the  divided  vertebral  artery,  but  was 
unable  to  seize  and  ligate  them.  The  cavity  was  plugged  with  tampons 
soaked  in  perchlorid  of  iron,  and,  notwithstanding  an  attack  of  erysipelas 
during  the  after-treatment,  the  patient  recovered. 

The  same  method  was  resorted  to  by  Dr.  J.  Mason  Warren,*  to  the 
courtesy  of  whose  son.  Dr.  J.  Collins  Warren,  of  Boston,  Mass.,  we  are 
indebted  for  the  report  of  the  case.  A  boy  eleven  years  of  age  received  a 
gunshot  wound  of  the  vertebral  artery,  followed  by  violent  hemorrhage. 
On  the  following  morning  Dr.  Warren  resected  a  portion  of  the  trans- 
verse process  of  the  second  or  third  cervical  vertebra.  The  hemorrhage 
now  recurred.  Systematic  plugging  with  bits  of  sponge  was  now  re- 
sorted to,  and  was  followed  by  the  recovery  of  the  patient. 

In  the  upper  part  of  the  arter>%  between  the  occiput  and  axis,  the 
ligation  can  be  done,  as  was  shown  in  our  cavse,  and  is,  it  is  needless  to 
state,  preferable,  as  it  is  as  safe  a  method  as  plugging  is  unsafe.  That 
the  ligation  at  this  point  is  difficult  will  be  seen  by  the  remark  of  VLscher  t 
that  '*the  part  of  the  artery  between  the  occiput  and  the  transverse 
processes  of  the  first  and  second  cervical  vertebrae  is  not  accessible  for 
flirect  ligation,  even  when  a  part  of  the  sternocleidomastoid  muscle  has 
been  removed." 

As  will  be  seen  from  the  history  of  the  case,  our  patient  came  very 
near  dying  on  the  table,  and  lost  so  much  blood  that  immediate  trans- 
fusion was  imperative.  It  is,  however,  possible  that  the  ligation  at  this 
point  in  a  similar  case  might  be  facilitated  by,  as  a  preliminary  step  to, 
the  operation,  cutting  down  upon  and  securing  the  central  end  of  the 
vertebral  artery  below  the  carotid  tubercle  by  a  loop,  to  be  used  for 
compression  during  the  operation.  We  shall  not  hesitate  to  recom- 
mend and  employ  this  procedure  in  similar  cases  in  the  future. 

*  Surgical  Observations,  with  Cases  and  Operations,  by  J.  Mason  Warren,  M.D., 
Boston,  Mass.,  1867. 

t  Billroth  and  LUcke's  Deutsche  Chirurgie. 


THE  THORACOPLASTIC  OPERATION  OF 
ESTLANDER* 


In  the  last  twenty  yeari^  the  treatment  of  empyema  has  gradually 
drifted  from  the  repeated  aspiratkm.s  thron^h  the  sta^e  of  the  u^ie  of 
the  permanent  eannnia  into  the  sta^e  of  free  ineision,  with  excision  of 
a  piece  of  a  rib,  if  neee.ssary.  an<l  with  thorough  drainage,  with  or  with- 
out the  washing-out  of  the  cavity. 

The  repeated  aspiration  will  possibly  retain  a  permanent  place  in 
the  treatment  of  empyema^s  in  children:  the  permanent  eannula  will 
never  attain  its  object,  namely,  to  shut  out  air  from  the  jjleural  cavity, 
excel  it  when  evacuation  and  wastiing  out  are  performed.  It  will,  eon- 
scqueutly,  have  to  l>e  abandoned  in  favor  of  the  more  elfective  method 
of  free  incision.  But  it  was  natural  that  the  two  first-named  methods 
should  have  their  trial  l>efore  the  advent  of  antiseptic  surgery,  which 
has  enabled  us  so  to  disinfei*t  the  air  entering  the  pleural  cavity  through 
the  drainage-tube  at  each  inspiration  as  to  render  this  air  free  from 
noxious  germs,  and,  consequently,  harmless. 

The  antise|>lie  method,  then,  is  a  eondiiio  sine  qua  non  for  the  em- 
ployment of  the  method  of  free  incisio[i;  it  also  enables  us  to  treat  the 
cavity  on  rational  modern  surgical  principles;  that  is,  to  have  two  ojjen- 
ings, — an  anterior  and  a  posterior,^and  sufficient  drainage  through  these 
to  effect  not  only  the  evacuation,  but  also  the  thorough  washing  out. 
and,  if  necessary,  the  disinfection,  of  the  cavity. 

Homeu,  in  his  interesting  pajier  on  Est  la  rider's  met  hod, f  has  Ik^u 
able  to  gat  lie  r  statistics  of  5^  cases  of  empyema  treated  by  free  incision, 
with  all  antiseptic  prec*antions.  Of  these,  50  per  cent,  recovered,  33  per 
cent,  died,  and  in  17  percent.  |>ermanent  fistulas  remained. 

Homen^s  total  statistics  include  141  cases  treated  by  free  incision, 
but  in  all  of  which  strict  antiseptic  iirccantions  had  not  l>een  observed. 
As  may  be  expected,  the  results  of  the  operation  are  less  favorable  than 
in  the  class  of  cases  just  mentioned.  Of  these,  46  per  cent,  recovered, 
3*1  percent,  died,  and  a  permanent  fistula  remained  in  41  per  cent. 

As  our  attention  is  to  Ik*  (alk'd  only  to  the  trealtuenl  of  permanent 
[ilcurat  fistulas,  we  will  now  Untk  a  little  closer  into  the  4*ondition  of 
patients  .so  afi'ected,  and  then  into  the  [irospects  for  their  futun?. 

The  fistulous  o|}ening  leads,  with  the  exception  of  a  few  cases,  in 
w^hieh  the  sole  reinnaut  of  the  empyema  is  a  carious  rib,  into  a  cavity 


♦  Mct\.  Xt^ws.  IKH^.  vol.  xli,  p.  3S7. 
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THE   TlIORArOPLASTIC   OPERATIOX   OF    ESTLANDEH 


iil7 


l>etween  the  thorax  and  the  htng— a  cavity  with  fihrous  eonnective- 
tissue  walls,  covered  witli  a  hiyer  of  soft,  p as-secret uig  ^^raiinlatin^  tisMie. 
and  ii^iualiy  without,  Ixut  sometinies  with,  eonncrtioii  with  one  of  the 
bronchi.  It  is  needless  to  stale  that  the  size  of  such  a  « avity,  and  the 
amount  of  purulent  matter  secreted  from  its  walls,  may  vary  indefinitely ; 
hut  even  a  small  cavity,  with  a  mwlcratc  secretion,  is  not  only  a  constant 
iaconvenicnce  to  the  patient,  liut  also  a  fruitful  sonrce  of  danger  to  his 
health  antl  life  in  the  etnirse  of  iinie. 

The  jiatienl  usually  is  pale,  weak,  and  unable  to  perform  the  ordi- 
nary duties  of  life.  From  time  to  time  the  fistula  may  close  up,  and 
rctenlioii  of  pus,  with  subsequent  pain,  exhaustion,  and  fever,  result. 
In  cases  where  primary  tuberculosis  or  cheesy  deposits  in  the  Iting  tissue 
ilt>  not  exist  or  are  at  a  standstill,  Ihe  constant  suppuration  of  the  cavity, 
to|t,rcther  with  the  fonnation  of  a  fleposit  of  cheesy  raatlcr,  may  l>e  the 
starting-point  for  tubcreulosis,  or,  by  breaking  down  the  patient's 
general  health,  may  arouse  a  latent  lubermlosis. 

But  if  tul>erculosis  i>e  n4>t  tlic  main  danger  in  these  cases,  there  is 
another,  just  as  serious,  and  perhaps  more  certain  sooner  or  later  to 
ensue,  namely,  the  amyloi*!  degeneration  of  the  kidney,  spleen,  and  liver. 
In  the  majority  of  fistulas  we  are  liable  to  find  some  day,  sooner  or  later, 
the  patient  with  edema  around  the  malleoli,  a  slight  amount  of  albumin 
in  the  nrine^— sure  signs  that  he  is  approaching  the  inevitable  fatal 
lermination. 

Tlie  objection  might  l>e  made  here  that  a  number  of  cases  are  met 
with  and  on  rer^ord  in  which,  for  a  long  scries  of  years,  a  discharging 
Ihoracie  cavity  has  been  sustained  without  much  impairment  of  the 
general  health,  witlujut  the  develoinncnt  of  tuberculosis  or  amyloid 
degeneration.  But  this  being  granted,  we  must  confess  that  in  such 
cases  we  never  know  when  the  fatal  complications  will  conmience — 
whether  in  a  few  months  or  in  a  few  or  many  years.  Consetiuently  we 
must  rc^gard  every  pennanent  empyema  cavity  as  a  constant  menace  to 
the  life  of  the  patient. 

In  view  of  these  coasideratiiuis  it  is  not  only  our  prerogative,  hut 
also  our  duty,  to  try  ever>'  reasf arable  means  for  the  obliteration  of  the 
cavity. 

It  is  not  my  intention  here  to  discuss  the  whole  local  and  general 
treat  men  t  of  empyemas,  the  various  fluids  injected,  and  so  on.  This 
paper  is  intended  to  treat  only  of  those  em|)yema  cavities  where  the 
rational  ojieration  has  Ijcen  [performed  in  time,  where  antiseptic  dress- 
ing, accomiianied  by  thorough  drainage  and  wasJiingout  with  the  various 
disinfectant  and  alterative  fluids,  has  been  used;  in  short,  w^here  all 
other  jjossilile  means  fiavc  been  exhausted,  l»nt  the  lung  will  not  expand 
any  mon\  the  thorax  {*aiuK>t  sink  in  any  more,  and  no  injection  of  fluid 
causes  any  formation  of  connective  tissue  to  fill  up  the  cavity;  it  is  in 
these  cases  that  we  are  obliged  to  employ  Estlander's  operation. 

The  only  way  to  close  an  empyema  cavity  in  this  condition  is  to 
effect,  by  an  operation,  a  more  or  less  complete  contact  of  the  walls  of 
the  cavity.     As  it  is  not  in  our  power  to  act  ujion  the  internal  or  pub 
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iiioiiHry  wall  of  the  ravily,  or,  in  other  words,  its  we  arc  unable  to  brbijs,' 
the  surfaces  of  the  \ung  out  in  contact  with  the  wall  of  the  thorax^  noth- 
ing  is  left  but  to  obviate  the  rigidity  of  the  wall  of  the  thorax  by  taking 
away>  from  the  riljs  covering  the  cavity,  pieces  as  large  and  a^s  many  as 
may  be  necessary  to  effect  a  further  sinking  in  of  the  thoracic  wall,  and 
sufficiently  extensive  to  bring  the  latter  in  contact  with  the  surface  of  the 
bing. 

Before  discussing  the  details  <»f  I  lie  indications  for  the  operation,  the 
openition  itself,  and  the  after-treatment,  I  will  report  the  following  ea^^e 
as  an  illustration: 


Rigkt-iniled  pirurixif,  remtUing  in  tmptffnui;  rvpeatcd  ajfpirutwn;  ift4fficiini  fistmk 
tipening  dij^charging  for  «  year  and  a  haij;  dilnhiiion  of  apemng^  drainage^  and  trajih 
iftg  oui:  no  coiinieropi'ning:  doilif  ttujtttifig  ouifnr  n  year:  remoral  of  7  cm^  nfihe  sirth^  6  cm. 
of  the  fifih,  and  6  cm.  of  the  fourth  rib  in  Ihv  axiUar^  region  ortr  a  tranjtperse  cavil  ff  2  inehti 
long,  i  J  2  ini'h€s  high,  and  about  1  inch  deep;  dight  ferer  for  idjc  daya;  itmull  ntbruion 
ohMceitit  biiow  the  scar  after  eighteen  days:  drainagc-fube  of  caeity  remored  in  thiriff 
days;  mvity  andji.^fnla  dosed  in  fifty-four  days. 

Ilt*l>ccca  S„  sixlwn  years  of  age.  was  admitted  to  Cook  </oiinty  Hospital  (X*taber  lU 
IHHI,  Her  hisiorj'  was  as  follow*!:  Her  father  died  of  acute  eun  so  nipt  ion  at  at>out  the 
age  of  tliirty.  Her  iiiotlier  is  still  living,  thirty-four  years  of  age,  and  enjtns  goo<J  health* 
The  patient's  hy^^enie  ijiirroomlings  have  l>een  relatively  good.  Jshe  had  rubeola  and 
i»  hooping-cough  in  her  sixth  year,  trnt  liad  no  other  sickne^  until  two  years  and  nine 
months  lx»fore  her  achnissioii  to  the  Iio*»piliil,  when  she  had  a  severe  attack  of  pleurisy  on 
the  right  Hide,  whieh  kepi  her  in  lied  for  two  weeks  and  terodnnted  in  an  empyema.  As- 
piration was  employeiJ  three  or  four  times  hy  tier  phyi>ieian.  Dr.  Buuga,  ul  interxaU  of  I 
about  a  week^  hnt  diffirulty  was  always  esjH^rienee*!  in  drawing  off  the  pui*  on  nceoiinl  of 
Us  admixture  with  fihrinoiis  matter,  so  tluit  complete  evacuation  was  iniposysihle.  One 
i>f  the  o|jeniiigs  triable  hy  the  aspintlor  needle  rt»mained  open  and  dischargcxl  a  eousideraUle 
aiiiounl  tit  pus  daily  for  a  )'ear  and  a  half.  During  this  time,  ami  until  a  year  Ix'fore  her 
admijision  to  the  hospital,  she  had  no  medical  treatment.  At  this  time  her  general  healtJi 
tn^gan  to  be  much  impaired^  i*he  lost  flesh  and  appetite,  and  became  weak  and  anemic* 

On  account  of  this  she  consulted  Dr.  E.  Andrews,  of  Chicago,  who  dilaterl  the  already 
existing  opening  into  the  pleural  cavity,  inserted  thriJUgh  this  a  dniinagi'-tolx'»  and  waahed 
lutt  the  cavity  with  carhtjlie  aeid  solution.  The  cuvity  was  wusJufl  out  daily  until  her 
admission  to  the  hospital,  and  in  conset|uen(T^  her  health  improved  to  some  extent, 

IJn  admission  the  patient  was  fnuntl  to  be  small  for  her  age,  spare,  but  not  extremely 
eoiaeiated;  she  was  pale,  her  appi4ile  pfK>r,  and  she  could  not  sle<'iJ  wilhinit  the  use  of 
hypni>tics,  rather  lx?cause  of  her  hatiituation  to  their  use  than  on  aeci>unt  of  any  especial 
pain  in  the  side.  The  right  half  of  the  chest  was  sunken  and  flattened;  the  right  shoulder 
was  lower  than  the  left;  a  slight  curvature  of  the  spine  in  the  dorsal  region,  with  concavity 
to  the  right,  was  noticeable,  which  had  resoHed,  as  is  usual  in  such  ca^sn^s,  from  the  sinking 
in  itf  the  right  wall  of  the  thorax.  Two  and  one-half  inches  beb>w  and  ^  ^»  inch  Ut  the  right 
of  the  nipple,  Ijetween  the  sbtth  and  stncnth  ribs,  was  a  fistulous  opening  leading  upward 
and  baekwanl  into  the  empyema  cavity,  and  into  vvhi<  h  a  firobe  could  Ije  {uij^sed  53^  to  0 
inches.     The  m^iount  of  discharge  was  from  If  o  to  ^  tablesptmnfuls  daily. 

Per«.'UHsion  resorian<^^  was  rlear  over  the  r  lavicular  and  in  the  infracla%icu!ar  region, 
(Jown  tt>  about  the  fi)urth  rih,  hut  *lull  fr*»m  this  point  down  to  the  liver.  In  the  platv  of 
the  clear  percussion  vesicular  respiration  was  somewhat  weak,  but  still  could  he  distinctly 
heard.  On  the  dorsid  si^le  there  wen'  clear  percussion  and  vesicular  respiration  all  oAer 
the  j»eapuirt;   in  the  infraseapuhir  regittn,  dull  percussion  and  no  respiration  sound- 
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The  heart  And  left  lung  were  nortiial:  tenipmiture  and  pulse  iittrnin!;  bowels  neguliir; 
urine  light  straw-colored,  elear,  atid»  and  coolained  neilher  alhiimin  nor  sugar.  Thert- 
has  Ihi'H  no  efleTiiatous  swelling  of  the  lower  extremities  at  uny  time. 

Daily  washiDg  out  of  the  eavity  with  a  ^.5  p^r  cent,  solution  of  carlmlir-  arid  whs 
ordered*  and  a  voluminous  lister  dressing  applied  over  Hhr  fistula.  The  patient  was  dis- 
charged from  the  hospiUl  Oetober  !5tbt  and  ordered  to  cfmtinue  the  treat nient  at  home. 

A  month  later,  November  10th,  the  patient  was  readmitted  to  the  hospital.  Dnring 
this  time  the  daily  discharge  had  deerease*!  a  litth\  but  aiiuuinled  still  to  al>out  a  tahle- 
sp-oonfuL  She  has  become  weaker,  her  appetite  poor,  and  eonipUiins  of  frequent  p«in 
in  the  right  side  and  headache.  The  cavity  was  now  washed  out  daily  with  a  0,1  |jer  cent, 
solution  of  thymol,  a  Lister  dressing  applied,  and  quinin  and  iron  given  internally. 

During  December  and  January  this  treatment  was  ccmtinued,  but  no  esjiecial  im- 
provement was  notieeal>le,  notwithstanding  Ihf^  injection  of  dilfert^nl  fluids,  suih  aj*  line- 
ture  of  iodin,  alternating  with  the  solutions  t>f  thymol  and  earliolic  acid. 

In  January  she  came  unc!er  my  care,  and  I  rei>olved  to  lr>'  the  thoraeophi'ilic  op4?mtion 
as  a  la.st  resort  to  effect  the  closure  of  the  CB\ity  and  cheek  the  suppuration.  Once  nmre 
the  urine  was  carefully  examined,  both  chemically  and  by  the  niicroHropi^,  and  was  found 
not  to  4'ontain  albumin  nor  casts  of  any  kind. 

t>n  Januan-  i27th,  at  the  surgical  clinic  in  the  amphitheater  of  Cmik  founly  HoHpital, 
in  the  present*  of  Dr.  W.  Meacher,  of  Portage,  Wisconsin,  assisted  by  the  hospital  staff, 
I  operated  in  the  following  manner:  The  patient  having  Ix^^n  aneslhetiEc<l  with  ether,  was 
placed  on  her  left  side,  and  the  right  side  of  the  thorax  carefully  disinft^led  w  ilh  a  ,i  per 
cent,  solution  of  carbolic  acid  anfl  the  nail-brush;  the  fistulous  tmck  \^as  laid  open  for 
I '  .^  inches,  when  it  passe«l  inside  the  wall  of  the  thtirax,  iK'twccn  the  sixth  and  seventh  ritjs. 
The  incision  was  then  carried  upward  iind  backward  ab>ng  the  outer  surfa^-e  of  the  sixlli 
rib  for  about  3  inchea,  making  the  entire  incision  iibout  5  inches  in  length.  By  means  of  a 
giHige  the  sixth  rib  was  now  (fenndml  of  pc*riosteuni,  an(J  a  piece  7  era.  long  removed  by  a 
bone  forceps.  In  the  same  manner  6  cm.  of  the  fifth  rib  were  removed.  After  this  luui 
been  done  I  was  able  to  inlr«Klut*e  the  little  finger  into  the  empyema  cavity,  whicb  was 
found  to  be  i.  inches  long,  1  )^  inches  high,  and  about  1  inch  deep,  extending  up  behind  the 
fourth  rib,  the  apex  Ix^ing  at  the  third  intercfwtal  space.  The  upper  twinler  of  the  incision 
coulfl  Ijc  tlmwo  upward  beyond  the  fourth  rib.  which  I  denuded,  and  then  reiiu»\cd  a  piece 
6  cm,  in  length.  Having  a  finger  in  the  cavity  and  passing  the  other  hand  over  the  cover* 
ing  wall  of  the  thorax,  I  ascertained  that  tlu^  pulmonary  and  thorncic  walls  of  the  cavity 
could  be  brought  in  contact,  and  so  tlid  not  resect  the  third  rib.  The  walls  of  the  cavity 
were  found  to  be  firm,  hard  connective  tissue,  coverefl  with  a  layer  of  flabby  granulating 
tissue.  Ail  the  latter  was  removed  by  the  sharp  sptmn.  The  hemorrhage  during  the 
operation  was  trifting,  no  ligaturt^s  were  n<tHle<l,  the  slight  hemorrhage  fn>iu  two  of  the 
intercostal  arteries  l>eing  stopf>ed  by  torsitm. 

As  the  upper  posterior  end  of  the  wound  showed  a  tendency  to  form  a  pcxket  in  the 
lf»ost*  c*>nnective  tis^sue  lielow  or  anterior  to  the  latissimus  dorsi  muscle,  a  buttonhole 
opening  was  made  thnuigh  the  latter  for  a  drainage-tube,  near  the  angle  of  the  scapula. 
The  wound  and  the  cavity  were  then  thoroughly  irrigated  with  carlwlie  acid  solution,  the 
walls  dusteil  with  iodoform,  one  large  drainage-tulie  inserltsil  inlo  the  cavity  and  another 
along  the  entin^  extent  of  the  wound  from  the  scapula  to  the  anterior  end  of  the  old  fistu- 
lous track,  the  wound  united  with  clisinfecttHl  silk,  and  covered  externally  by  a  layer  of 
it>doform,  over  which  a  voluminous  Lister  dressing  was  applieiL  The  carbolic  sprny  wns 
used  during  the  ofMTation,  whicli  lasteti  about  an  hour. 

Jarmary  27ik,  7  p.  m.:  Poise,  1  *'*():  temperatur*-,  OJKH"^  F.  The  patient  has  vomited  a 
Utile,  but  b  warm,  and,  with  the ex<Tption  of  the  high  pulse,  prcM^nls  no e^idenrt>  of  shiH*k. 

January  2Sfh,  a.  m.:  Pulse,  114;  temperatur(\  IdO.tt''  F.  Has  slept  off  iind  on,  an 
hour  at  a  time,  from  the  use  of  hyp*>ilermir  injections  of  morphin.     Complains  of  jwiin  in 
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the  side.  7  p.m.:  Pulse,  144;  temperature,  100°  F.  Coinplaiii.s  of  pain.  Has  taken 
champagne  and  a  little  milk  and  lime-water. 

January  29th,  a.  m.:  Pulse,  134;  temperature,  101°  F.  Has  slept  for  an  hour  at  a 
time  during  the  night.  Complains  of  thirst  and  headache.  Dressed  the  wound,  which 
showed  slight  suppuration,  and  washed  it  out  with  thymol  solution.  7  p.  m.:  Pulse,  148; 
temperature,  104.5°  F.  Ordered  5  grains  of  quinin  ever>*  four  hours;  subcutaneous  in- 
jection of  }4  grain  of  morphin  when  the  pain  is  severe,  and  potassium  bromid  and  chloral 
at  bedtime,  the  latter  to  be  repeated  if  she  wakes  during  the  night. 

January  SOth^  a.  m.:  Pulse,  130;  temperature,  101.2°  F.  She  has  slept  well  during 
the  night,  is  somewhat  ner\-ous  and  feels  feverish,  but  her  general  expression  is  good, 
p.  M.:   Pulse,  14«;  temperature.  10«.6°  F. 

January  SlsU  a.  m.:  Pulse,  124;  temperature,  101.5°  F.  p.  m.:  Pulse,  130;  tempera- 
ture, 102°  F. 

February  1st,  a.  m.:  Pulse,  108;  temperature,  100°  F.  p.  m.:  Pulse,  106;  temperature, 
100.2°  F. 

February  2d,  a.m.:  Pulse,  120;  temperature,  98.5°  F.  p.m.:  Pulse,  130;  tempera- 
ture. 100.2°  F. 

February  id,  a.  m.:  Pulse,  106;  temperature,  99.5°  F.  P.  m.:  Temperature.  101.2°  F. 
Wound  dressed  and  stitches  removed;  discharge  mo<lerate.  Patient  sleeps  better  and 
has  some  appetite. 

Febntary  ^th,  A.  M.:  Pulse.  118;  temperature,  99.7°  F.  p.m.:  Pulse,  120;  tempera- 
ture. 101.7°  F. 

February  oth,  a.m.:  Pulse.  128;  temperature,  99°  F.  p.m.:  Pulse.  112;  tempera- 
ture, 99.5°  F. 

February  6th,  a.m.:  Pulse,  114;  temperature,  99°  F.  p.m.:  Pulse,  120;  tempera- 
ture, 100.6°  F. 

February  7th,  a.  m.:  Pulse.  110;  temperature.  99.2°  F.  p.  m.:  Pulse.  108;  tempera- 
ture, 100°  F. 

February  8th,  a.m.:  Pulse,  104;  temperature,  98°  F.  p.m.:  Pulse,  103;  tempera- 
ture, 99°  F. 

February  Uth,  A.  M.:  Pulse.  120;  temperature.  99.2°  F.  p.m.:  Pulse,  118;  tempera- 
ture. 98°  F. 

February  10th,  \.  M.\  Pulse,  112;  temi>erature,  99.8°  F.  p.m.:  Pulse,  122;  tempera- 
ture, 100.6^  F.     Outer  <lrainage-tul>e  removtHl;   verj'  little  discharge. 

February  1 1th,  A.  M.:  Pulse,  120;  temiK»rature,  98.5°  F.  p.m.:  Pulse,  108;  tempera- 
ture, 99.8°  F. 

February  12th,  A.M.:  Pulse.  110;  tem|x»rature,  98°  F.  p.m.:  Pulse,  124;  tempera- 
ture, 99.6°  F. 

February  l.ith,  a.  m.:  Pulst\  120;  temperature,  99.8°  F.  p.  M.:  Pulse,  126;  tempera- 
ture, 101.2°  F. 

February  Wh,  a.m.:  PuIsin  120;  temperature.  100.7°  F.  p.m.:  Pulse,  128;  tem- 
perature, 101.1°  F.  The  rise  in  temperature  was  accompanied  by  pain  in  the  region  of  the 
wound  and  headache.  She  did  not  sleep  well  during  the  night,  and  complains  today  of 
consi<lerahle  pain  in  the  side.  On  the  removal  of  the  dressing  a  fluctuating  swelling  was 
sound  just  above  the  center  of  the  united  wound.  As  the  contained  pus  could  not  be 
presse<l  out  through  the  drainage-tulK»  in  the  old  empyema  cavity,  a  small  incision  was 
made,  through  which  about  an  ounce  of  somewhat  fetid  pus  was  evacuated.  A  small 
drainage-tul)e  was  now  inserted,  and  the  cavity  washed  out  with  a  2.5  per  cent,  solution  of 
carlx)lic  acid. 

February  Lith,  a.  m.:  Pulse,  114;  temperature.  98.2°  F.  Patient  has  slept  well 
during  the  night,  and  the  fever  and  pain  have  subsided. 

February  21st:  Very  little  discharge;  removed  the  small  external  drainage-tube,  and 
shortened  the  internal  drainage-tul)e  an  inch. 
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March  5th:  Discharge  scanty;  removed  internal  drainage-tube,  and  replaced  it  by 
sticks  of  iodoform  and  gum  arabic,  equal  parts. 

March  Slst:  Patient  had  headache  and  rise  of  temperature  last  night.  No  pain  in  the 
side.  The  wound  is  superficial  and  granulating.  There  is  nothing  to  be  found  in  the 
thorax  to  account  for  the  transient  rise  in  temperature. 

March  22d:  The  patient  was  discharged  from  the  hospital  cured. 

Augitst  8th:  The  patient  came  to  my  office.  Her  condition  was  then  as  follows: 
The  right  shoulder  was  1  inch  lower  than  the  left.  The  right  clavicle,  J^  inch  lower  than 
the  left.  The  right  angulus  scapube,  Ji  inch  lower  than  the  left.  The  arms  being  in  a 
corresponding  position,  the  distances  from  the  spines  of  the  vertebne  to  the  medial  margin 
of  the  right  scapula  were,  in  the  upper  half  2,  and  in  the  lower  half  1^,  inches;  to  medial 
margin  of  the  left  scapula,  3  inches.  When  the  elbows  were  pressed  against  the  crest  of 
the  ilium  the  left  arm  was  at  all  points  in  contact  with  the  lateral  wall  of  the  thorax,  but 
between  the  right  arm  and  the  lateral  wall  of  the  thorax  there  was  a  space  of  Ji  inch  in 
the  center  and  }/2  inch  at  the  axilla  and  above  the  crest  of  the  ilium.    The  lower  margin 


Fig.  34— Appearance  after  recovery. 


of  the  right  pectoralis  major  had  a  horizontal  portion  l}4  inches  in  extent;  the  left  had 
none,  or  only  about  14  inch.  About  the  nipple  the  circumference  of  the  left  thorax  was 
\S}4  inches;  of  the  right,  10^  inches,  measurements  being  made  below  the  angle  of  the 
scapula.  At  the  axilla  the  circumference  of  the  left  thorax  was  ISJi  inches;  of  the  right, 
11  Ji.  In  the  region  of  the  eleventh  dorsal  vertebra  the  circumference  of  the  left  thorax 
was  1^14  inches;  of  the  right,  10  inches.  The  anterior  surface  of  the  sternum  was  turned 
to  the  right.  The  deepest  sinking  in  of  the  right  pleural  cavity  was  at  a  point  just  above 
the  nipple,  corresponding  to  the  fourth  rib,  where  the  anteroposterior  diameter  was  3j^ 
inches;  at  the  corresponding  point  on  the  left  side  the  diameter  was  5  inches.  Immedi- 
ately below  the  clavicle  the  anteroposterior  diameter  on  the  right  side  was  3  inches;  on 
the  left,  3ji  inches. 

On  the  right  anterior  side  there  was  clear  percussion  to  the  fourth  rib;   below  this 

point,  dull;  in  the  axillary  region  clear  percussion  to  the  fifth  rib;  below  this  point,  dull. 

On  the  posterior  side  percussion  in  the  supraspinatous,  infraspinatous,  and  interscapular 

regions  was  clear;   in  the  infrascapular  region,  dull.    There  was  vesicular  respiration  on 
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ihu  anterior  sitk  tu  llie  pldre  uf  the  clear  percussion,  and  od  the  posterior  side,  except  in 
the  interscapular  region,  where  the  respiration  had  a  boUow,  bronchial  character. 

On  the  left  side  th«*rt*  was  clear  pcrcij.^sion  dc»wn  to  the  third  rib,  where  the  heart  dull- 
ness commenced »  extending  frt^ni  the  left  border  of  the  sternum  to  the  reianon  of  the  nipple^ 
where,  l>etwt»cn  the  fourth  mid  fifth  ribs,  the  upex-heut  w«i5  perceptible.  TJie  heart  and 
left  lung  were  perfet  t]>'  nonnnl. 

The  scar  shown  in  V'lg,  IH  was  4  inches  long,  extending  from  ^  iuchei§  below  the  ngh 
nipple,  at  about  the  sixth  rib*  up\^  ard  and  liaekward  to  the  anterior  border  of  the  latissimu 
dor>ii.     Two  inches  behind  and  above  the  upper  end  of  the  sear  was  the  cicatrix  of  lb*' 
buttonhole  opening  for  the  drainage-tube. 

In  the  dorsal  region  there  was  a  slight  cur\'^ature  of  the  spine,  the  cuncnvity  to  the 
right,  the  trnler  of  the  concavity  Ix'ing  at  the  eighth  or  ninth  dorsaJ  vertebra. 

The  patient  hai*  had  monthly  attacks  of  migraine,  but  neither  pain  in  the  chest  1 
cough. 

The  ends  of  tlu^  n^sectetl  fourth,  fifth,  and  sixth  ribs  could  lie  plaudy  fell,  but  between 
them  the  wall!  of  the  thorax  was  so  resistant  that  it  was  evident  that  formation  ci  i 
tissue  hiid  taken  plut^e. 

The  patient's  general  condititm  was  goo<l.  Her  appetite  was  better  than  when  the 
tistula  was  open,  and  she  was  not  anemic. 

From  the  beginning  the  empyeiaii  in  this  ease  was  undoubtedly  a 
total  one;  that  is,  it  invohed  the  entire  pleural  cavity,  as  was  shown  by 
the  very  considerable  uniform  •diniinutitm  in  size  of  tlie  whole  right 
thoracic  cavity,  which  amounted  to  i2  and  2}>2  inches  in  the  circum- 
ference, and  from  ^4  inch  to  1?  2  inches  in  the  anleropo.sterior  diameter, 
of  the  thorax.  As  far  as  the  extent  of  the  empyeinu  wa.s  concerned,  this 
was  one  of  the  grave  cases,  and  it  is  not  surprising  that  even,  as  in  this 
case,  in  a  child  less  than  fourteen  years  of  a^e,  the  flexibility  of  the  tho- 
racic wall  should  not  be  sufficient  to  permit  the  sinking  in  necessary  to 
bring  it  in  contact  with  an  almost  entirely  compressed  lung.  It  is 
probable,  however,  that  at  the  age  of  this  patient,  if  the  empyema  had 
been  prtJjierly  treated  from  the  begimiing  by  timely  incision  and  drain- 
age, the  hnig,  frei^d  from  the  constant  pressure  of  the  large  quantity  of 
fluid  contained  in  the  cavity,  miglit  have  been  alile  to  expand  before  the 
covering  layer  of  connective  tissue  had  (become  too  thick  and  firm,  so  as 
to  meet  the  wall  of  the  thorax,  and  consequently  a  ijcrmanent  cure  might 
have  been  effected  earlier,  and  a  larger  amount  u(  hmg  tissue  made 
available  for  future  use.  This  is  the  more  probalile  its  in  none  of  Est- 
lander  s  cases  was  the  thoracoplastic  oi>eration  necessary  in  patients 
under  twenty-one  years  of  age,  and  it  is  certain  that  onJy  in  a  child 
con  Id  so  remarkable  a  diminution  in  the  size  of  the  thoracic  cavity  as 
was  seen  in  tliis  case  have  been  possible. 

In  my  ca,se  the  effect  of  the  operation,  namely,  the  closure  of  the 
cavity  and  fistula,  was  very  prompt,  taking  place  in  fifty-four  days  after 
the  operation,  or  in  twenty-two  days  less  than  Homen's  average.  This 
was  to  be  expected,  as  Estlander's  patients  were  older. 

The  immediate  result  of  the  operation  was  plaiidy  to  be  seen  in  the 
remarkable  sinking  in  of  the  thoracic  wall  in  the  region  of  the  nipple, 
that  IS,  over  the  fourth  ril>,  where  the  anteroposterior  diameter  was 
lessened  an  inch  and  a  half. 
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The  idea  i>f  rest*f*liii^  pieces  of  the  rihs  in  eoipyeina  is  nut  a  new  one^ 
as  more  than  twenty  years  ago  Roser  advised  the  excision  of  n  piece  of  a 
rib  3  to  (y  em.  lont{,  in  order  to  get  access  to  an  empyema  cavity  and  to 
avoid  trouble  in  keeping  the  Jistula  o|>en.  For  this  purpose  excision  of 
the  nhs  lias  been  in  general  use  in  surgery  for  a  number  of  years,  and  is 
practised  everywhere.  Hoinen  states  that  an  American  surgeon  nametl 
Walter,*  in  1H57,  rt\sected  an  inch  of  the  eighUi  rib  in  a  case  of  intractable 
fistnloiis  empyenui  lx*f'ayse  he  thought  that  caries  of  the  rib  niiglit  p*>ssi- 
lily  l>e  the  cause  of  the  suppuration.  As  no  impnjvement  totik  place* 
two  months  later  he  resected  twc*  inches  each  of  the  eighth  and  ninth 
ribs  for  the  same  purp<i.sp,     Tlie  fist n la  closed  up  a  year  afterward. 

It  is  thus  evident  that  Waller  had  made  a  thoracophislic  operation, 
but  without  being  exa«'tl,v  aware  of  the  idea  of  the  prcK-ednrc.  Simon, 
in  1869,  wa^  aware  of  the  fact  that  after  res<?ction  of  a  rib  for  empyema 
the  cut  ends  of  the  lx>ne  soon  appjroached  each  other,  and  he  laid  stress 
upon  the  fact  lus  a  means  of  diminishing  the  she  of  tlie  empyema  cavity. 

Heineke,  in  1874,  propose*!  tt*  riMiiove  a  piece  of  the  rib  covering  the 
fistula  7  cm.  in  length  for  the  same  purpose. 

To  Estlander  belongs  the  undisputed  merit  of  having  systematized 
the  operation,  extended  it  to  the  resection  of  as  large  a  number  of  rib.s 
as  the  size  of  the  cavity  may  require,  an<I  rt^porterl  a  series  of  eight  opera- 
tions,! in  fact,  Kstlandcr  lias  proved  not  only  the  practicatulity  of  the 
method,  but  also  its  great  vahje.  In  reality  the  operation  is  Est  lander's, 
and  it,  therefore,  seems  f^roper  to  accej^t  the  name  t ho raco plastic  given 
it  by  him, 

fmlication^'t  for  ihe  (yptration.  -\s  already  stated,  the  thoracoplastic 
operation  will  have  to  be  resorted  to  in  Ciiises  of  intractable  empyema 
cavities  that  have  resisted  all  other  treatment.  But  the  question  arises: 
When  in  the  course  of  such  an  emj)yetna  is  it  time  for  the  operation? 
Naturally,  it  is  impossible  in  fix  a  stated  time  that  will  apply  tc*  all  cases 
and  ages,  but  Estlander  strongly  atlvocates  that  the  operation  shall  not 
W  made  early,  as  he  considers  it  a  conditio  nine  ffua  mm  for  a  t>enef]cial 
result  of  the  operation  that  both  the  pidmonary  and  costal  pleurte  shall 
have  lieen  transformed  into  a  thick  layer  of  firm  connective  tissue,  with 
its  great  inherent  retractive  power.  Homen  gives,  as  an  approximate 
rule,  that  when  the  fistula  has  existed  four  or  five  months  without  any 
diminution  of  the  cavity,  the  operation  should  be  resorted  to.  As  the 
disease  has  probal>ly  existed  for  [wo  or  thnn^  months  Ix^fore  the  fistula, 
the  time  for  the  thoracoplastic  will  lie  six  to  eight  months  after  the 
t)Cginning  of  the  disease. 

The  fact  that  the  cavity  is  not  diminishing  in  sisie  should  be  ascer- 
tained by  careful  watching  of  the  patient;  when  the  successive  injections 
into  the  cavity  show  the  (pnintity  (jf  the  injcctecl  fluid  to  be  the  same,  and 
when,  on  prfilung  the  cavity  with  uterine  sound  or  metallic  catheter,  its 
dimensions  an*  f*>und  to  remain  materially  the  same. 

It  is  a  question,  howe%*er,  it  it  w^onld  not  be  appropriate  to  oj^erate 
somewhat  earlier,  as  Ilonien  has  stated  that  the  earlier  the  empyema 
♦  Brit.  Meci  Jour..  imiK  vol.  i.  p.  48. 
t  Ecvue  Meosuclle  de  M^ei-inc  et  ite  Chirurgie,  1879,  vol.  iii,  p.  1885, 
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operation  is  performed,  tlie  more  quickly  will  the  fistula  heal  up  in 
ffivoraljle  cases,  and  it  b  evident  that  the  thoracoplastic  operation  i^ 
liable  to  be  more  effectual  wlien  the  layer  of  connective  tissue  covering j 
the  hmg  and  the  wall  of  tlie  thorax  is  of  moderate  thickness,  instead  i 
being  firm*  hard*  thick,  and  unyielding  in  any  directinn.  Furthermore, 
one  of  Est  lander's  ma  in  arguments  for  delaying  the  operation  until  the 
pleura  has  been  transformed  into  a  thick  connective- tissue  membrane  is 
this:  That  the  pleura  has  lost  its  character  of  serous  membrane,  and 
thus  the  danger  of  opening  into  a  pleural  cavity  is  obviated. 

His  reasoning  here  is  not  quite  correct,  because  at  no  j>eriod  of  an 
empyema  is  there  any  danger  from  opening  the  pleural  cavitj'  under 
antiseptic  precautions  in  adults*  and,  liesides,  if  the  empyema  cavity  be 
Itx-ah  that  is*  only  a  part  of  the  whole  pleural  cavity,  there  is  no  hkelihoiMl 
of  ojjening  or  cutting  into  healthy  parts  of  the  pleural  cavity  during  the 
cii*eratiou*  as  the  adhesions  necessarily  surrounding  the  empyema  cavity 
will  probably  always  be  extensive  enough  to  prevent  such  an  accident, 
and  in  most  ca>ses  no  serous  or  healthy  parts  of  the  pleural  cavity  will  l>e 
found  at  all 

As  contraindications,  advanced  tuberculosis  of  the  lung,  albuminuria, 
and  extreme  debilitation  of  the  patient  naturally  present  themselves*. 
Of  the  first  two  named,  the  albuminuria  from  amyloid  kidney  is  probably 
the  most  important,  as  such  patients  are  lialile  to  succumb  to  the  stux'k 
of  even  a  not  verj'  serious  or  j prolonged  ojjeration.  As  to  the  third  eon- 
traindication,  the  dctnlitation  of  the  i>atient,  Estlander  has  shown  that 
in  patients  emaciated  almost  to  a  skeleton,  and  so  weak  that  they  could 
take  only  a  few  steps*  and  in  one  in  which  the  patient  was  so  weak  that 
he  could  hardly  turn  himself  in  Ix^d,  the  operation  has  caused  very  slight 
transitory  dcrangemenls  in  tlie  patient^s  condition,  and  that  the  shght 
fever  and  pain  following  the  operation  have  disappeared  in  a  few  days, 
to  be  followed  by  a  remarkable,  almost  constant,  improvement.  It  is 
thereby  shown  that  the  operation  is  by  no  means  an  exhausting  one,  but 
umy  be  resorted  to  in  ca^es  where  the  patients  are  extremely  debilitated, 

Opiraiion. — In  deciding  upon  the  plan  of  oiM'ration  in  each  sf)ecial 
case*  the  first  consideration  is  naturally  the  shape  and  size  of  the  ca\'ity, 
and  the  plan  will  l>e  essentially  different  when  the  cavity  has  its  greatest 
length  from  above  downward  in  a  j)er|>endicular  dirt*ctii»n,  and  when  its 
ilirection  is  transverse  from  l>ef(ire  l>ackward.  A  longitudimil  cavity 
covered  by  five,  six,  or  seven  ribs,  and  not  extending  from  the  sternum 
to  the  vertebral  colnnm,  but  occupying  only  part  of  the  thoracic  cavity, 
will  usually  have  the  greatest  depth  in  the  axillary  and  infra-axillary 
regions,  and  will  require  the  resection  of  small  pieces,  that  is,  from  £  to 
(i  cm.,  of  a  large  numl>er  of  ribs.  In  one  of  Est  lander's  cases,  in  two 
successive  operations,  ^  to  ti  cm.  were  resected  of  not  less  than  nine  ribs 
— from  the  third  to  the  eleventh  inclusive. 

The  first  aiul  secoinl  ribs  are,  ns  a  matter  of  course,  so  inaccessible 
and*  also,  so  near  the  large  vessels,  that  they  are  out  of  the  f|uestion  for 
resection.  The  twelfth  rib  is  too  short  and  too  movable  ever  to  require 
the  operation* 

A  transverse  ca%'ity  requires  the  resection  of  a  larger  piece  of  one  or 
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a  few  ribs.  As  io  the  length  of  these  pieces,  Homen*  fnnii  a  rather  theo- 
retic point  of  view,  hy  nia thematic  deduetion.s,  givei*  the  rule  that  there 
should  be  resected  of  each  nb  a  piece  the  !enj^h  of  which  is  equivalent  to 
the  greatest  distance  between  the  inner  surface  of  this  rib  and  the  |>ul- 
inf>n;iry  surface  of  the  cavity.  Conseciucntly,  of  several  ribs  covering 
the  cavity  the  largest  piece  will  have  to  be  resected  from  the  rib  ex- 
tending over  the  middle  of  the  cavity.  In  the  main  these  theoretic 
deductions  will  be  found  prjK'tieally  aj)p]icable. 

The  most  important  muscles  interfered  witli  are  the  pectoralis 
major  and  the  serratus  iinticus  major.  When  the  resection  is  made 
strictly  subperiosteally,  there  will  be  the  same  rehabitation  of  functions 
of  these  muscles  as  in  the  subperiosteal  excisions  of  joints,  a  more  or  less 
extensive  formation  of  new  bone  always  taking  place  in  the  periosteal  sac 
of  the  excised  ribs. 

The  incision  varies  according  to  the  mmd>er  of  ribs  to  be  resected. 
For  the  excision  of  long  pieces  of  two  or  three  ribs  one  single  incision 
parallel  to  and  cither  between  the  two,  or  along  the  middle  rib  of  the 
three,  will  give  sufficient  sjiace  for  the  removal  of  the  pieces,  especially 
when,  by  sinking  in  of  the  thorax,  the  riV)s  are  in  more  or  less  elose  ap- 
proximation to  one  another. 

For  the  excision  of  small  j)ieces  of  a  large  numl>er  of  ribs  it  is  best  to 
make  several  incisions  parallel  to  and  above  each  other  in  the  intercostal 
spaces,  each  incision  permitting  the  excision  of  two  ribs.  Estlander 
attempted  in  .such  cases  to  make  one  vertical  incision  for  the  resection  of 
several  ribs,  but  found  it  inconvenient,  as  he  was  oldiged  to  make  several 
secondary  incisions  at  right  angles  to  the  first,  and  so  made  an  irregular 
wound,  requiring  several  drainage-tubes,  and  whicfi  was  slow  and  some- 
what diffieult  to  heah 

Through  the  incision  in  the  skin  the  periosteum  is  divided  along  the 
external  surface  of  the  rib  and  strij>[>ed  from  the  latter  by  a  comnnju 
gouge.  This  is  usually  arccnnplished  without  difficulty.  Occasionally 
it  is  rendered  more  difficult  when,  by  sinking  in  of  the  thorax,  the  ribs 
are  pressed  together,  and  sometimes  even  overlap.  To  perform  the 
operation  in  such  caises  it  would  be  necessary  to  commence  with  the 
most  superficial  rib,  of  course. 

As  a  matter  of  course,  the  ribs  should  not  be  denuded  of  periosteum 
beyond  the  location  of  the  piece  to  be  excise*l,  with  the  view,  as  Homen 
states,  of  avoiding  necrosi.s  of  part  of  the  resected  rib.  Fear  of  such  a 
necrosis  \^'ould  l>e  unnecessary  if  all  excision  wounds  healed  by  first  in- 
tention. But  this  will,  as  a  rule,  not  take  place,  because  the  wound  is 
in  connection  with  an  already  suppurating  cavity,  from  the  walls  of 
which,  by  the  most  careful  scraping  out,  all  the  inilammation-proiluc- 
ing  germs  cannot  be  removed. 

The  hemorrhage  is  always  insignificant;  Estlander  has  never  l>een 
obliged  to  make  a  single  hgation. 

If  the  cavity  is  small  and  the  walls  sufficiently  firm,  it  may  Ix*  well  to 
rtnnove  the  soft  suppurating  layer  of  granulations  with  the  sharj*  sfjoon, 
j>ro\'!ding  the  cavity  is  so  situated  that  no  important  organs  nrv  then*by 
endangered,  for  the  folloudng  rea^ion:    If  the  thoracoplastic  ojjeration  is 
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sufRcient  Ut  \iTmhivi'  ytericH  iipproximatioii  u(  Uie  walls  of  the  ea\lly, 
the  scraping  out  might  tnake  <*losiire  Uy  first  intention  ixTssihle. 

A  eoiinteropenin^  from  the  ravity  to  t!xe  posterior  wall  of  the  thorax 
at  the  latissimiis  dorsi  moscle  is  tiesirable,  if  not  necessary,  if  the  cavity 
is  of  considerable  size. 

The  external  wound  should,  of  course,  Ix*  united,  drained,  and 
dressed  antiseptically. 

The  after-t realm eiti  histed  generally  about  ten  weeks  in  the  cases  in 
which  nM'<>\'ery  took  place.  The  fever  following  the  operation  was 
always  moderate.  The  rallier  constant  and  more  or  less  violent  pain 
in  the  otieration  wound  was  remarkable.  It  usually  lasted  only  for  a 
few  days,  and  waj*  easily  overcome  by  morphin. 

The  wound  should  be  dressed  every  two  to  four  days,  according  to 
the  amount  of  tliscliarge,  accompanied  by  washing  out  with  antiseptic 
ftiiids  through  the  drainage-tubes.  How  far  the  theoretic  rational  ad- 
vice of  Homen  to  assist  the  sinking  in  of  the  thoracic  wall  ojjerated  upon, 
by  local  pressure  upon  it,  is  practicable,  cannot  yet  be  stated.  In  my 
case  it  was  impossible  to  resort  to  this  measure  bet^uise  of  the  pain  rn  the 
side,  wliich  did  not  ijcrrnit  mc  to  apply  the  conunon  dressings  even  as 
firmly  as  I  wished,  Yml  obliged  me  to  a|>ply  the  roller-bandages  as  loosely 
as  possible  and  still  Iiold  the  drt\ssings  in  place. 

An  hnportant  question  during  the  Eifter-treatment  is  to  deterTuine  the 
progress  of  the  dimimition  of  the  cavity,  by  means  of  the  quantity  of 
fluid  injected  and  the  [irobe.  When  it  is  found  that  a  cavity  comes  to  a 
standstill  a  second  or  even  a  third  ofjeration  may  have  to  be  resorted  to. 
The  time  between  the  two  operations  in  the  same  <*ase  has  varietl  from 
six  weeks  to  five  months. 

The  thoracoplastic  operation  shouhl  undoubtedly  be  accepted  as  a 
\*aluable,  if  not  a  necessary^  tinal  step  in  the  ti^eatment  of  empyema,  a 
general  view  of  which  would  be  nearly  as  follows;  As  soon  as  the  diag- 
nosis of  an  empyema  is  thoroughly  established,  aspiration  should  l)e  first 
resorted  to  if  the  |)us  in  the  pleural  cavity  is  not  fetid.  If,  after  re- 
peatt^d  asfifrations,  the  fever  does  not  decrease  nor  the  lung  expand*  and 
the  cavity  refills  rapidly,  the  cmjjyenia  operation  by  incision  in  loco 
ftclecto,  and  counteropenitig  in  the  lowest  part  of  the  cavity,  with  resec- 
tion of  a  piece  of  rib,  if  neressary,  and  tliorough  drainage  and  washing 
out,  is  in  order.  This  operation  should  be  f>erfonned  as  early  in  the 
disease  us  p**ssibk\  as  the  statistics  have  shown  that  the  earlier  it  i* 
performed  the  better  are  the  chances  for  rec^overy. 

Finally^  if  this  operation  dtjes  not  pmcure  complete  reeoveryt  that  is> 
com|)lete  closure  of  the  cavity  within  about  six  months,  the  tboraco- 
jilastic  operation  shoultl  be  performeil,  and,  if  necessary,  be  reix^ated 
utitil  perfect  recovery  is  obtained. 

Estlander  has  established  Ijcyond  dould  tbiit  some  lives  otherwise 
lost  may  be  saved  by  this  operation,  and  I  am  glad  to  do  honor  to  the 
memory  of  a  num  witli  whom  I  have  iK^en  in  friendly  relations  in  former 
yearSp  and  whose  premature  death  is  a  dephu-able  loss  to  science,  by 
bringing  his  operation  before  the  notice  of  the  pr(*fession  of  this  couiitr>% 
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REPORT  OF  A  CASE  OF  PENETRATING   WOUND 

OF  THE  ABDOMEN  AND  SMALL 

INTESTINE* 


The  case  to  which  I  desire  to  call  your  attention  today  has  a  certain 
practical  importance,  mainly  because  it  belongs  to  the  class  of  trau- 
matic and  consequently  acute  injuries,  which  any  of  you  may  occa- 
sionally meet  with  in  your  future  practice,  and  in  which  prompt  action 
will  be  required  of  you — action  so  prompt  as  not  to  admit  of  the  delay 
which  the  obtaining  of  skilled  assistance  would  cause,  and  an  action  on 
the  promptness  of  which  the  patient's  life  depends. 

The  history  of  the  patient  whom  I  now  present  to  you  is  as  follows:  Pascale  Copelli, 
an  Italian  who  has  been  only  a  short  time  in  this  country,  forty  years  of  age,  a  shoemaker, 
was  admitted  to  the  Cook  County  Hospital  at  4  p.  m.  November  14, 1881.  An  hour  before 
admission,  while  engaged  in  a  dispute  over  cards,  he  was  stabbed  with  a  stiletto  in  the  left 
side  of  the  abdomen,  causing  the  protrusion  of  a  mass  of  the  small  intestines  from  8  to  10 
feet  in  length.  The  weapon  also  passed  obliquely  through  the  intestine,  inflicting  an 
incised  transverse  wound  about  an  inch  in  length.  He  became  unconscious  after  receiving 
the  injury,  and  was  brought  immediately  to  the  hospital  and  placed  imder  my  care.  When 
I  was  called  to  see  the  patient  I  had  just  finished  an  autopsy  lecture  in  the  dead-house,  and 
consequently,  as  I  did  not  wish  to  operate  upon  or  even  to  handle  the  prolapsed  intestines, 
I  requested  the  house  surgeon.  Dr.  B.  C.  Meacher,  to  perform  the  operation. 

On  examination,  an  incision  through  the  abdominal  wall  was  discovered,  just  in  front 
of  the  left  anterior-superior  ^ine  of  the  ilium.  Eight  to  10  feet  of  the  small  intestine 
which  had  prolapsed  from  the  abdominal  cavity  were  wrapped  up  in  some  old  garments, 
after  the  removal  of  which,  and  some  blood,  partly  fluid  and  partly  clotted,  a  transverse 
incision,  an  inch  in  length,  passing  through  the  peritoneal  and  muscular  coats  of  the  in- 
testine, was  found  on  the  convex  side  of  one  of  the  loops.  In  the  central  part  of  the  in- 
cision the  mucous  membrane  protruded  like  a  hernia,  and  constant  bleeding  took  place 
from  severed  vessels  in  the  submucous  tissue  of  the  intestine.  No  fecal  matter  or  air 
escaped  through  the  incision,  probably  because  the  mucous  membrane  was  not  entirely 
perforated. 

Dr.  Meacher  now  proceeded  to  unite  the  wound  in  the  intestine  in  the  following 
manner:  A  slightly  cur\'ed  needle,  armed  with  medium-sized  catgut,  was  introduced  on 
one  side,  and  \^  inch  from  the  edge  of  the  incision  passed  through  the  peritoneal  and  mus- 
cular coats  in  the  submucous  tissue,  down  toward  the  wound  for  about  }i  inch,  and  then 
brought  out  34  iiich  from  the  edge  of  the  wound;  reintroduced  J^  inch  from  the  opposite 
edge  of  the  woimd,  passed  through  the  wall  of  the  intestine  in  the  manner  described  above 
for  J4  inch,  and  finally  again  brought  through  the  surface.  Six  such  sutures,  distant  about 
three  lines  from  each  other,  were  found  to  be  suflScient  for  the  perfect  closure  of  the  woimd 
in  the  intestine.     WTien  these  sutures  were  tied,  the  hemorrhage  from  the  intestine  ceased, 

*  Clinical  lecture  delivered  at  Cook  County  Hospital.   Chic.  Med.  Review,  188*2,  vol.  v, 
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and  a  perfect  juxtaposition  of  the  peritoneal  surface  suirounding  the  wound  was  effeciH 
to  the  extent  of  ubuut  I2  invh..  The  mass  nf  prolap^d  intestines  and  the  anterior  wall  of  , 
the  alwif>men  were  now  currfnily  rleanMMi  by  irrigation  with  a  J.5  per  cent,  solution  o| ' 
carbolic;  iieid.  Numerous  small  iidlierent  elots  of  bhjo<i  were  removed  hy  disinfected 
spoof^es  and  a  ilrt^sjiin^  foreeps,  and  the  prolapsed  intestines  replaced  tli rough  the  opening 
in  the  nlxlominul  wall,  not  without  difBeiilty,  as  there  wa**  r^msiderahle  hemorrhage  {mm 
the  abdominal  wound. 

As  the  opening  in  the  skin  was  not  large  enough  to  allow  of  thorough  examination  of  the 
deep  parts  of  the  wound,  the  woimd  through  the  integument  was  dilated  atiout  an  inch 
upward  and  downward,  after  which  it  was  sci'n  that  the  opening  through  the  muscles  and 
peritoneum  wna  larger  than  the  i^rigiuul  opening  in  the  skin.  Two  hlet^ing  vessek  in  the 
bottom  of  the  wound  were  eaught  up  and  ligjiteilt  and  thereafter  the  bhxxl  which  had  en- 
tered the  alxhiminal  ea\ity  was  removed.  The  hitter  prtieedure  was  effected  by  means  of 
.small  chsinfccted  sponges  on  sponge-holders^  which  were  introduced  upward  and  down- 
ward  oVLT  the  whole  region  of  the  alahimen^  and  which  brought  out  a  mtxierate  quantity, 
|M^rhiips  two  ouncci*,  of  blood,  partly  fluid  and  partly  elottt^l.  Having  thus  tliorou^ly 
cleansed  the  peritoneal  cavity,  the  wouud  in  the  alxlominal  wall  was  united  by  deep  and 
superficial  sutures,  a  drainage-tube  inserted  in  the  wound  of  the  abdominal  wall  only,  not 
extending  thnmgh  the  peritoneal  wonnd.  Antiseptic  dres-sings  were  applied  and  rt^ 
tained  in  position  by  a  eineture  around  the  alMlomen  and  a  spiea  bandage. 

After  the  operation  the  patient's  pulse  was  UH:  temperature,  U7^  F.  The  patient 
showed  no  evidences  of  ishoek  when  he  awoke  from  the  naireosis.  He  wits  ordered  on  ab- 
solute diet—that  is,  he  was  not  allow fxl  to  eat  or  drink  anything.  For  thirst  or  dr>*ness  he 
was  allowed  to  kivp  small  pii^ees  of  tee  in  the  month. 

Norcmber  loth,  a.  m.:  Pij1s€\  H(J:  temperature,  W^  F,  Tincture  of  opium,  given  with 
the  ice,  was  vomited  up  twice  and  was  subsequently  given  per  rectum.  He  rested  wdl 
during  the  night  and  complainetl  of  no  pain.     p.  m.:   Pulse,  lOS;  temperature,  98*  F. 

S'orembcr  ItHk,  a.  M,:  Pulse,  mh  temperature,  99.^1^  F,  The  patient  slept  well  and 
has  had  no  reciirrenre  of  the  vnmiting.  He  hu.s  a  little  tympanites  of  the  alidomen,  but 
no  diffustnl  puin,  ami  a  feehng  *>f  .son'ness  only  around  the  wound,  p.  m.:  Pulse,  90;  tem- 
perature,  90.4*  F. 

Xoranher  17th,  a,  a.:  Pulse,  94);  temperature,  99.?'*  F.  Has  slept  weU,  and  compkinj 
of  slight  pain  in  the  r«*gion  of  the  w*»und.  Is  getting  hungrj',  P,  M,:  Pulse*  90;  tAmpcni- 
lure,  99^  F. 

November  }Sih,  a.  m.:  Pulse,  84;  temperature,  09.«°  F,  p.  m,:  Pulsus  00;  tcmpcm- 
ture,  99.G*  F.     Milk  and  wnne  were  administered  per  rectum. 

Nwember  19ih,  a,  m.:  Pulse,  84;  temperaturt*,  98.4'^  F.  The  pain  in  the  abdomen 
subsided  after  the  passage  of  flatus  through  a  iTctal  tube.  The  patient  feels  well,  but 
is  hungry  and  Cfjustantly  calling  for  something  to  eat. 

Notrmher  ^(Mh,  a.  m,:  Pulse,  HS;  temperature,  WA°  F.  The  patient  ti^qs  given  some 
oyster  soup  last  night,  and  complains  of  a  little  pain  in  the  left  side,  but  there  is  no  tym- 
panites, 

Nm'emhrr  2'M:  Pulse,  76;  temperature,  98.4^  F*  The  wound  was  dressed,  and  the 
sutures  and  drainage-tulje  remove*!.  Perfect  union  by  first  intention  was  obtained.  Tiie 
patient  w^as  still  confined  to  liquid  diet. 

November  20th:  Pulse  and  temperature  normal.  The  bowels  moved  for  the  first  lime 
since  the  operation,  without  the  use  of  a  laxative. 

November  27th:  The  patient  is  up»  walking  about  the  wards,  and  feels  welL 

Notembtr  ^SOth:   He  is  allowed  solid  food  in  nuKlerate  quantity. 

December  5th:  The  jjjitient  is  walking  about  the  whole  day  and  feels  perfectly  welL 

December  8lh:   Discliarged,  recovertKl. 
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This  case  illustrates  one  of  the  important  que^^tions  in  mmlern  sur- 
ger>^ — the  treatment  of  wounds  of  the  intestines.  Tlie  treatment  has 
undergone  some  changes  in  the  last  decad,  and  to  these  I  now  desire  to 
call  your  attention.  Prior  to  this  time  the  suture  of  wounds  in  the  in- 
testines was  regarded  as  so  unsafe  a  procedure,  as  regards  the  perfect 
and  rehable  closure  of  the  wound*  that  the  opinions  of  surgeons  as  to  its 
treatment  were  divided.  Even  in  cases  of  smaller  wounds,  hmgitudinal 
or  transverse,  the  hitter  dividing  only  a  portion  of  the  circumference  of 
the  intestine,  the  more  cautious  portion  of  the  surgical  fniternity  ad- 
vised that  the  wound  !>e  nnited  with  the  opening  througli  llie  abdominal 
walK  so  as  to  be  assured  that  all  fecal  matter  should  be  evacuated 
through  the  wound,  and  that  none  should  penetrate  into  the  peritoneal 
cavity.     By  this  treatment  an  artificial  anus  was  the  inevitable  result. 

The  nn>re  rational,  l>ut  at  the  same  time  more  daring,  party  of  sur- 
geons knew,  from  the  results  from  the  suture  ad\ised  by  Ijcnilx^rt,  that 
it  was  possible  to  unite  intestinal  wounds  by  first  intention,  thus  avoid- 
ing the  necessity  of  an  artificial  anus.  But  in  a  number  of  cases  in 
which  I^^mhert^s  suture  had  been  usetl  union  by  first  intention  did  not 
take  place,  and  consequently,  after  the  replacing  of  the  intestine,  a 
perforating  peritonitis  set  in  and  frustrated  the  results  of  the  operation. 
Thus  the  matter  stood,  between  an  artificial  anus,  with  its  well-kjiown 
serious  inconveniences,  sufficient  to  make  the  patient's  life  miserable, 
hut  saving  his  life,  on  the  one  hand,  and.  f>n  the  otluT  hand,  the  dangerous 
method  of  suture,  in  wliicli  non-union  and  consc<[ueut  perforating  peri- 
tonitis were  to  be  feared. 

In  this  as  in  many  other  fields  of  surgery,  the  doctrines  of  antiseptic 
surgerj'— that  is,  aseptic  material  for  operating  and  dressing,  combined, 
of  course,  with  the  more  minutely  developed  ttM'huicalities^ — have  en- 
tirely changed  our  views  on  the  subject.  We  are  now  enabled,  not  only 
in  smaller  longitudinal  and  transverse  wounds,  but  also  in  wounds 
dividing  the  whole  lumen  of  the  intestine,  extending  down  even  into  the 
mesenter}',  to  effect,  l>y  the  careful  apphance  of  sutures,  a  ]>erfect  union 
by  first  intention,  thus  avoiding  the  inconvenience  of  an  artificial  anus. 
I>embert's  principle  of  uniting  the  peritoneal  surfaces  will  always  lie  the 
guiding  one.  But  the  acquisition  due  to  modern  surger>^  we  owe  to  one 
of  Billroth's  operations  for  extirpation  of  the  stomach,  in  which  it  was 
found  that,  n(itwithstanding  the  use  of  aseptic  silk  sutures,  minute 
quantities  of  fecal  matter  i>assed  out  along  a  suture  penetrating  through 
the  layers  of  the  intestine.  The  consequence  of  this  experience  was 
naturally  the  rule  that  sutures  should  be  passed  within  the  coats  of  the 
intestine,  or,  in  other  words,  that  the  sutures  should  be  pfissed  from  the 
peritoneal  surface  down  into  the  submucous,  and  from  this  out  again 
through  the  peritoneal  surfjice,  so  as  to  prevent  a  penetrating  wound  of 
the  intestine  from  the  needle.  Any  longitudinal  or  transx^erse  wound 
of  the  intestine  can  be  united  in  tins  manner,  and  if  so  united,  which  de- 
pends to  a  grt*at  extent  upon  the  manual  dexterity  of  the  surgeon,  it  will 
necessarily  unite  l>y  first  intention  without  any  danger  of  perforating 
peritonitis. 


330 


COLLECTED    WORKH   OF   CHKISTL\N    FENCER,    M.D- 


The  material  for  sutures,  when  aseptic,  whether  Czemjr^s  silk  or 
Lister's  catgut,  is  not  very  important »  for  the  following  reiisons:  First: 
Tlie  iiiabsorbaljle  silk  will  be  encapsulated  and  be  jiermanently  innocent 
when  not  in  contact  witli  the  fecal  matter  of  the  intestines.  Second: 
The  a!>sorlml>1e  cat^ijut,  if  it  remains  unahsorl>ed  for  two  days  only,  will 
afford  sufficient  security  of  union  if  the  intestines  are  kept  quiet,  as  the 
peritoneal  surfaces  require  only  about  thirty-six  tiours  for  primary 
agglutination- 

In  the  more  extensive  wounds  of  the  intestine,  in  which  the  whole  of  \ 
its  circumference  is  divided  and  the  wound  fjenet rates  down  into  the 
mesentery,  the  operative  procedure  is  of  the  same  general  character, 
and  only  a  few  tecluiical  differences  are  necessary  to  secure  the  |>erfect 
union  of  a  sufficiently  large  area  of  peritoneal  surface.  The  procedure 
I  sliould  advise  in  sucli  causes  is  the  following:  Divide  the  mesentery 
(jcrpcndicularly,  sufficient  to  permit  of  the  invagination  of  about  V2 
inch  of  the  intestine.  I'nite  the  entire  circular  wound  with  a  sufficient 
numlDcr  of  Ijembert's  sutures,  either  penetrating  the  intestine  or  not. 
Then  invaginate  the  upper  portion  of  the  intestines  to  the  lower  to  the 
extent  of  about  li  inch.  Secure  this  invagination  before  taking  this 
last  step  in  the  operation  l>y  a  sufficient  numl^er  of  n  on -perforating  su- 
tures. Effect  the  invagination  simultaneously  with  the  knotting  of 
the  sutures,  and  finally  apply  a  similar  number  of  intermediate  super- 
ficial sutures  of  very  fine  silk  or  catgut,  taking  in  as  far  as  possible  only 
the  serous  mcml»ranc. 

There  is  one  and  only  one  .serious  difficulty  in  the  carrying  out  of  this 
procedure:  namely,  can  we  always  te  certain  which  is  tlic  upper  or 
afferent,  and  which  the  lower  or  efferent,  section  of  the  intestine?  The 
answer  to  this  question  must  be  that  in  a  number  of  cases  we  cannot  tell. 
Our  knowledge  of  normal  anati>my  must  l>e  our  only  guide  here.  When- 
ever examination  of  the  prolai>sed  intestines,  either  alone  or  combinetl 
with  palpation,  reveals  some  of  the  well-kno\^m  anatomic  landmarks,  as 
the  upper  end  of  the  jejummi,  the  cecum,  or  any  of  the  flexures  of  the 
colon,  or  the  rectinn.  we  may  then  be  al>le  to  distinguish  between  the 
upper  and  lower  end  of  the  intestine.  But  if  we  have  to  deal  with  one 
or  more  ansje  of  the  small  intestine,  and  we  do  not  deem  it  advisable— 
which  I  should  not  ft*el  inclined  to  do  from  the  present  standpoint  of 
surgery—  to  draw  out  through  the  abdominal  wound  a  larger  part,  if  not 
the  whole,  of  the  small  intestine  for  the  purpose  of  ascertaining  the  exact 
location  of  the  wound,  then  we  will  have  to  take  our  choice  between  the 
tiivdded  ends  of  the  intestine  and  make  the  invagination  at  haphazard. 

71ie  inconvenience  or,  to  go  a  step  farther,  the  danger  from  the  in- 
vagination of  the  effcnmt  into  the  afferent  end  of  the  cut  intestine  has  a 
purely  niecfuniical  importance.  It  is  obvious  that  the  invaginated  por- 
tion, when  pointing  against  the  current  of  the  fecal  matter  in  the  in- 
testines, will  form  a  circular  valve  that  will  be  closed,  by  the  force  of  the 
curreid,  nu>re  or  less  perfectly,  the  amount  of  closure  being  dependent 
partly  upon  the  diameter  of  the  valve  and  partly  upon  the  tliameter  of 
the  intestine  operated  upon.     In  other  words,  the  l>rf>adcr  the  \alve  and 
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the  smaller  the  intestine,  the  greater  the  danger  of  occlusion,  or  of  some 
impediment  to  the  passage  of  fecal  matter.  Consequently  the  danger  is 
not  verj'  great  in  such  places  as  the  colon  or  the  ventricle.  In  the  small 
intestine  the  danger  of  occlusion  must  be  guarded  against,  but  as  the 
cases  thus  far  recorded  are  so  few,  it  is  impossible  to  tell  how  great  the 
real  danger  is. 

In  a  case  operated  upon  by  Dr.  Madlung,  of  Bonn,*  in  which,  during 
the  extirpation  of  a  tumor  in  the  mesentery,  the  removal  of  about  10  cm. 
of  the  small  intestine  was  necessary,  and  the  efferent  portion  of  the  in- 
testine was  invaginated  into  the  afferent  for  about  ^  inch,  the  narrowing 
of  the  small  intestine  thus  caused  occasioned  paroxysmal  attacks  of 
colicky  pains  and  vomiting  whenever  anything  except  liquid  diet  was 
given.  Even  very  small  quantities  of  crackers  or  finely  minced  meat 
would  cause  these  attacks,  which  were  overcome  without  serious  conse- 
quences by  the  use  of  castor  oil  and  other  laxatives,  but,  nevertheless, 
caused  considerable  alarm  to  the  patient  as  well  as  to  the  operating 
surgeon  for  more  than  a  month  after  the  operation,  and  necessitated  a 
very  slow  and  careful  transit  from  liquid  to  the  ordinary  diet. 

This  case  shows  us  that  we  must  expect  this  disagreeable  intercurrent 
complication  in  the  after-treatment  of  operations  on  the  small  intestine, 
even  if  we  know  the  exact  locality  of  the  portions  of  the  intestine  to  be 
imited;  and  in  cases  where  the  efferent  end  of  the  intestine  has  been 
invaginated  into  the  afferent  end  the  liability  is  much  greater.  Cases  in 
which  the  latter  procedure  has  been  effected  and  followed  by  fatal  in- 
testinal obstruction  are  not  yet  on  record,  but  in  my  opinion  the  two 
following  precautions  should  be  obser\'ed  in  the  performance  of  the  opera- 
tion: First,  not  to  make  the  invagination  more  extensive  than  is  abso- 
lutely necessary  for  safe  union — say  J^  inch.  Second,  keep  the  patient  on 
liquid  diet,  if  necessary,  even  for  several  months  after  the  operation. 
This  latter  inconvenience,  even  if  it  has  to  be  kept  up  for  six  months  after 
the  operation,  will  be  amply  repaid  by  the  consequent  avoidance  of  the 
miserj'  of  an  artificial  anus. 

*  Berlin,  klin.  Woc-henschr.,  1881,  vol.  xviii,  p.  7;>. 
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This  imiK>r1ant  operation  is  one  of  the  latest  conquests  of  modern, 
thiit  is  to  say  niitisejjtic,  surgery,  and  fur  the  right  to  earry  out  this 
operation  into  practical  life  we  are  indebted  to  Czerny,  Schroder, 
Billroth,  and  Mikuhcz.  This  is  another  ilhistration  of  the  old  saybg 
that  "there  is  nothing  new  under  tlie  sun,''  as  total  extirpation  of  the 
uterus  was  luit  only  tlion^lit  t>f,  Init  performed,  a^^  far  hack  as  lOt)  a.  d., 
by  Sorauos,  and  in  the  course  of  the  following  centuries  was  occasionally 
performed  in  cases  where  a  prolapse  of  the  organ  made  the  extirpation 
l>oth  innperatively  indicated  and  rcasonahl,^^  practicable  in  conformity 
with  the  status  4>f  surgerj^  at  that  timet 

But  it  was  not  until  the  commencement  of  the  present  century,  with 
its  numerous  and  fruitful  impulses  in  the  direction  of  methodic  and 
scientific  progress  in  our  science,  that  any  serious  attention  was  directed 
to  this  subject.  Mikulicz,  in  his  interesting  monograph  on  this  subject.! 
states  tliat  a  prize  was  offered  by  the  pJosef's  Academic  of  \  ienita  for  the 
best  essay  on  this  subject,  and  the  prii^e  was  awarded  in  1814  to  Guther- 
let,  who  proposed  a  met  hot!  of  extirj^ation  by  abdominal  section  which 
resemliled  in  its  main  features  Freund's  method,  and  was  performed 
sjioradically  several  times  in  later  years,  and  then  fell  into  disuse,  until 
Freuud,  half  a  decad  ago,  by  the  aid  of  the  antiseptic  method,  again 
brought  it  systematically  before  the  profession. 

The  prognosis  of  this  abdominal  operation  in  tlie  course  of  a  few 
years  was  shown  to  be  so  unfavorable  that  Ahlfeld's  statistics,  founded 

•  Amer.  Jour.  Mtil.  Sti.,  188i,  vol.  Ixxxiii,  p.  17.  llvat]  bef(»rt'  the  Chicago  Mediciil 
Society  NciveiDl>er  7,  1H81. 

t  Ttie  first  cxtiqwition  o(  the  prolapse<l  uterus  in  ih\s  rrntury  was  rande  by  K,  M- 
l>iin^ent>pck,  forcnncer,  in  IHIS,  The  piitirnt  recovrrt^t,  nm]  t\w  cu-sc^  whs  ftir  many  yirars 
the  r>cTtisitm  of  unjuiil  doubt  and  c'riticism  in  the  lileniltin*.  until  finjilly,  thirty  yean*  after, 
the  nulopsy  ishowed  that  the  t>p*'ralion  had  t>een  eomplete.  It  w^ia  l^np  iiU*rk's  desc-rip- 
Ikm  of  hijf  npemticm  thiit  led  (  zerny  to  extirpate  a  non-prnlHpHtHl  uterus  throU|^hthc] 
vaglnti.  It  is  needless  to  st^ite  that  llie  extirpalton  of  a  pruhipi*et!  uterus  is  much  easier, 
iiiid  in  reality  an  entirely  different,  o|>enition  from  that  whirh  we  art*  now  considering,  be- 
eausc  not  only  the  fnndus  uteri,  bnt  also  the  broad  iijifainents  and  ovaries^  arc  usiiatly  out' 
side  of  the  vulva,  and  within  easy  reacb  of  the  operator,  ronsequently  there  b  no  | 
technical  difficulty  in  the  operation. 

A  reeent  ease  of  the  extirj>alion  of  a  prolapsed  uterus  was  reportetl  in  1880  by  DrJ 
John  i\  Blake  (Boston  Metiical  and  Surgical  Jouraal,  April  1-1,  ISHl),  in  which  no  cancer.^ 
wa^  demonstrated.  Mis  methful  of  operation  is  rather  diffienlt  to  compn^hend.  and  hi^ 
li|jature  en  mtisjte  of  the  wlmle  amcaint  of  tisi*ue  above  what  he  calls  tiie  *' fundus/'  but 
which  prtitmbly  was  the  eervix,  is  so  primitive  a  procednn*  that  I  should  deem  it  hartily 
pcrmissil)ie  s^t  the  present  time.  The  patient  died  twelve  hours  after  the  operation.  The 
cause  of  th^ath  was  unknown,  us  no  autopsy  wius  made. 

J  Wien.  mpd.  Wo^hcnschr.,  IHHO,  voh  xw,  p.  15281, 
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on  not  less  than  66  cases,  showed  a  mortality  of  49,  Ihijt  Is,  74  per  cent., 
cau.sed  by  the  operatioTi  itself;  4  opera t ions  had  tu  be  ahandoiied,  and 
tjniy  13  patients,  or  alK>yt  *£*)  per  cent.,  recovered.  It  was  natural  that 
an  operation  so  dangerous  in  itself,  if  m>t  entirely  abandoned,  would  at 
least  lead  the  profesisioii  to  consider  very  seriously  the  question  of  the 
attainment  of  tlie  same  end  by  a  safer  incthiKi  of  operation. 

The  total  extiri>atit»n  of  tlic  uterus  through  the  vagina  had  previously 
Iwen  fierfonned  in  isolatcil  rases.  In  all  probability  the  first  ojjeration 
of  this  kind  was  performed  by  Sauter  in  IH^'^,  from  which  the  patient 
recovere*!,  notwithstanding  the  opening  of  the  bladder.  Rtxamier 
operated  in  IH'^9  in  one  case  with  good  results,  and,  after  him,  several 
others,  but  usually  with  fatal  results.  The  i>peration  was  consequently 
aV»andoned  until  Czerny  reintroduced  it  with  one  successful  case  in 
1879.*  Ttie  first  successful  case  was  speedily  followed  up  by  Billrotli 
and  Mikulicz  in  Vienna,  and  Schroder  in  Berlin,  To  the  latter  we  are 
indebted  ft^r  our  knowlcflge  of  the  comparative  safety  of  the  operation, 
as  in  1881  he  issued  a  most  hrilliant  statistical  report t  of  8  operations 
with  7  recoveries  and  only  1  death,  which  wa,s  not  caused  t>y  peritonitis 
or  septicemia,  but  from  a  probably  unavoidable  internal  hemorrhage 
from  a  ruptured  vessel  in  one  of  the  broad  ligaments. 

The  operations  reported  in  tfic  literature  accessible  to  me  u\y  to  thi* 
time  of  my  operation  were  the  following: 
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As  will  be  seen  from  the  above  tabular  statement,  69  jjcr  cent,  of 
those  operated  Ufion  reco\ered,  ^4  per  cent,  died,  and  in  7  per  cent,  of 
the  cases  the  operation  was  unfinished.  Taking  into  consideration  that 
the  statistics,  although  fnmi  a  relatively  small  number  of  operations,  still 

•  "lVtM^r<lie  Ausrottiin^  cl<*j>(;r barm n tie rkreb.^s/'  ibid.,  1H79,  vol.  xxix,  p.  117*. 

t  Zfitsehr.  f.  Gi-burtsliUlfe  unci  Gyiiiiko!i)gie,  1»81.  vol  vi,  p>  2«*)- 

t**Iiericht  llU^r  die  Verlutndluufft'ji  iU*t  Geselbcvbaft  flir  Ck'biirLHhUlfc  urn!  Gyna- 
kologie  Ell  Berlin,"  Zdt.srbr,  f.  f^burtsbillf**  iind  Gyniikoiogii'.  184*1.  vol,  vi,  p.  415. 

§  Gazettn  Mctiini  Itabanii  Ivuinbunlui,  1B81. 

II  Centra Ibl.  f.  Gynkkoln^e,  1881,  voL  \%  p.  18», 

^"Ueber  total  Extirpjilujn  tk-s  t'ttTUii  narb  II)  eipcoi'n  F!ilU*n,"  BtTliii,  klm.  Wticben- 
«chr.,  l»8l,  vol.  iviii.  p.  491. 
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showed  such  unexpectedly  favorable  results  from  a  new  and  almost  un- 
tried method,  I  did  not  hesitate,  after  careful  investigations  upon  the 
cadaver,  to  resort  to  the  operation  in  the  following  case: 

Case. — Mixed  cylindric-  and  multiform -celled  carcinoma  of  the  cervix  and  hirer  half 
of  the  fundus  of  the  uterua,  of  over  eight  months*  standing.  Enlargement  of  the  fundus.  So 
tangible  infiltration  of  the  broad  ligametits,  bladder,  rectum,  or  vagina.  Total  extirpation 
through  the  vagina.  Opening  of  the  bladder.  Permanent  irrigation.  Slight  transient  cys- 
litis.  Slight  rise  in  temperature  for  two  weeks.  Temporary  vesicovaginal  fistula,  which 
closed  spontaneously  after  four  weeks.     Complete  recovery  from  the  operation. 

Mrs.  H.,  forty  years  of  age,  parents  still  living  and  healthy.  No  consumption  or 
cancer  in  the  family.  She  has  always  been  spare,  but  otherwise  healthy.  Menstruation 
commenced  at  fifteen  and  has  always  been  regular.  She  was  married  at  eighteen  and  has 
had  9  children.  Delivery  was  always  easily  accomplished  without  the  aid  of  forceps.  Of 
the  9  children,  the  first  2  died  when  eighteen  months  old,  and  the  fifth  when  two  years 
old,  from  diphtheria. 

Eighteen  months  previous  to  the  operation  she  became  pregnant,  imtil  which  time 
her  menses  were  regular.  Toward  the  end  of  pregnancy,  however,  she  felt  more  tired  and 
weak  than  had  been  usual  when  in  this  condition,  and,  when  standing,  she  would  have  a 
feeling  of  bearing  down  or  pressure  in  the  lower  part  of  the  peKis,  which  was  of  a  more  dii»- 
tressing  character  than  that  experienced  during  any  of  her  former  pregnancies.  There 
was  never  any  hemorrhage,  but  often  considerable  pain,  irradiating  from  the  pelvis  down 
the  left  leg. 

In  due  time — nine  months  prt^vious  to  the  operation — she  was  delivered,  and  during 
the  act  of  delivery  noticed  a  peculiar  cutting  character  of  the  pains,  which  she  had  not  ex- 
perienced in  former  confinements,  and  the  after-pains,  during  childbed,  which  lasted  for 
nine  days,  were,  she  noticed,  of  a  similar  character.  There  was  less  hemorrhage  than  usual 
during  this  time.  When  she  got  up  she  experienced  a  sensation  as  if  something  heavy  had 
been  left  in  the  pelvis,  and  a  few  weeks  later,  when  she  had  recovered  her  usual  strength, 
she  felt  pulsation,  dull  pain,  and  bearing  down,  giving  her  the  idea  that  something  was  not 
as  it  should  be.  The  midwife  who  attended  her  told  the  relatives  that  while  exploring 
during  the  delivery  she  had  felt  something  unusual,  like  a  hard  lump. 

Nine  weeks  later  a  slight  hemorrhage  set  in,  which  continued  more  or  less  up  to  the 
time  of  oi>eration,  and  which  occurred  in  the  following  way:  Every  two  or  three  days  she 
would  have  bearing-down  pains,  and  a  sensation  as  if  something  turned  around,  and  then 
suddenly  a  quantity  of  blood  would  be  discharged  at  once,  after  which  there  would  be  no 
hemorrhage  for  a  couple  of  days,  when  the  same  series  of  sjTnptoms  would  recur.  The 
quantity  of  blood  discharged  increased  slowly  but  gradually  from  month  to  month,  until 
in  July,  1881,  the  hemt)rrhages  be<'ame  so  severe  and  the  intervals  so  short  that  she  was 
obliged  to  remain  in  bed  for  three  weeks.  During  this  time  she  made  use  of  some  medicine 
internally,  and  the  hemorrhage  ceased,  but  returned  when  she  got  out  of  bed.  In  the  latter 
part  of  August  and  September  the  hemorrhages  were  less  severe,  but  would  still  recur 
every  two  or  three  days,  accompanied  by  the  usual  s^Tnptoms. 

During  the  whole  summer  of  1881  she  lost  strength,  her  appetite  became  poor,  and 
her  condition  more  and  more  anemic.  August  14th  I  was  called  to  see  her,  in  consulta- 
tion with  Dr.  Mead.  The  examination  showed  the  following  condition:  The  patient  was 
pale,  thin,  of  medium  height,  weight  about  130  pounds;  lips  and  conjunctiva*  pale;  lungs 
and  heart  normal;  the  abdominal  walls  somewhat  flabby,  but  palpation  and  percussion 
normal.  \'aginal  examination  revealed  considerable  enlargement  of  the  vaginal  portion 
of  the  uterus;  the  external  os  was  sufficiently  large  to  admit  the  end  of  the  finger,  and  hard, 
irregular,  and  nodulated  to  the  touch.  In  the  anterior  and  posterior  lacunse  no  isolated 
tumors  could  be  felt.     Combined  external  and  internal  examination  showed  the  uterus  to 
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He  iiiovaMe  and  tlie  fundus  nmiiewhat  eiilnrged,  but  not  partifiilHrfv  l**nr|f'r.  Their  was 
IK»  enlargi^nienl  ot  the  uvnrie*i>  iiml  nti  hiirdness  or  thickening  or  lUHlulated  condition  of 
either  of  the  broaxi  H^janients,  bnt  pdlputinn  of  the  broiid  ligiimeDt  on  Ihe  riglit  side,  witli 
di'i'p  pn^s.'iun%  aiused  her  sumv  piiin.  (\:»mbined  vaginal  and  reelal  examiinatitin  re- 
vealetl  no  thiekening  of  the  reetovagitiai  tissues  anywlicre,  and  palpatton  of  the  bladrkT 
through  tlie  anterior  kieunu  did  not  rexeid  any  hartlened  tissue  outsi<le  of  the  thiekene«l 
I  vaginal  portion,  .\fter  the  introduction  of  Sim.s'  Hpeculum  the  vjigina  was  found  la  be 
filled  with  blood,  after  tlie  removal  of  which  the  vaginal  portion  of  the  uterus  was  M'eii  to 
be  eolarged  to  a  htrge  tumor  of  about  1.1- 2  inches  in  diameter.  The  external  o»  formed  u 
funnel-shaped  cavity,  1  cm.  deep  and  L5  em.  in  diameter,  preisienting  an  exeavatpd.  ir- 
regular, eaneerous  ulcer,  partly  cohered  with  diseolortHk  gniyi>h-white,  neertitie  ti.ssue, 
partly  with  grayish-re<i  tissue,  from  whieh  a  considerable  hemorrhuge  was  steadily  going 
on.  '^riie  remainder  of  the  vaginal  portion  luid  a  whitish,  somewhiit  noduhir  apjiearanee, 
but  was  covereti  all  over  with  heallliy  mueous  tnenibnine;  in  the  posterior  and  anterior 
lacuiui*,  as  well  as  in  the  rest  of  the  vagina,  the  mucous  membrane  was  iiormaL  and  no 
isotated  cancerous  tumors  were  to  be  seen  anywhere.  The  uterine  prolx^  showexi  I  he 
uterine  canal  somewhat  enhirgwl,  and  alwrnt  4  inches  in  length.  A  piece  of  the  vaginal 
portion  was  remove*!  from  the  border  of  the  ulcer  for  microscopic  examination.  The  urine 
was  dark  colored,  clear,  acid,  and  contained  neither  albumin,  sugar,  nor  blofwl,  uwi  n^i 
cellular  elements  of  any  kind. 

Microscopic  examination  of  the  hardenetl  piece  of  excised  tissue  slmwc^  epitlielinl 
carcinotiia^  with  large,  irreguhirly  shajRHl  alveoli,  wholly  or  partly  clad*wilh  a  single  or 
double  layer  of  cylindric  epithelial  cells,  and  filled  and  partly  clad  with  large,  multiform 
epithelial  cells  with  large  oval  nuclei. 

D iagnof i s.  -EpiihiA'm]  carcinoma  with  preponderating  cylindric  epithelial  cells,  origi- 
nating in  the  mucous  mend^rane  of  the  cervix  uteri,  involving  the  whole  of  the  tissues  of 
the  cervix,  and  probably  extending  high  up  in  the  cavity  of  the  uterus.  No  extension  of 
the  carcinoma,  either  into  the  rectum  or  bladder,  or  to  any  palpable  degree  into  the  brcmd 
ligaments. 

The  following  plan  for  an  operation  wa»  projjosed  and  aceepleil.  Ev*»ry thing  was  l*> 
be  prepanxl  for  the  total  extirpation  of  the  uterus  through  the  Aaginn:  the  operati*>n  to  1m* 
commenced  with  a  view  of  making  a  supravaginal  amputation  only,  if  this  pnx'cdure  wouhl 
enable  nic  to  rt^move  the  whole  of  the  diseased  tissue.  But  if  this  prttved  insufficient,  Ihe 
total  extirpation  of  the  organ  should  be  immediately  |>erformed. 

As  the  patient  state*!  tluit  at  regular  intervals  she  had  s4*nsations,  though  indislinct, 
similar  to  those  during  her  menses  in  former  times,  but  which  still  were  distinct  enough  to 
enable  her  to  differentiate  between  such  a  periini  of  hemorrhage  and  the  conlinij*njs  hem- 
orrhage descriljed  alxne.  T  resolvetl  to  wait  for  two  wef*ks  until  «ine  of  thcs<>  fjeriods  ^h«>u!d 
be  ]U8t  over  before  prcK^eeding  to  operate,  as  in  one  of  Schro«!eKs  eases  considerable  ^lain 
and  distress  bad  txx'unred  during  the  after-treatment  of  an  extirpatiim  just  at  the  time  at 
which  the  patient  expected  her  men'4e>  Ut  set  in. 

In  the  second  week  of  September  the  pfitient  stated  that  the  hemorrhage  was  accom- 
panied by  the  usual  sensations  of  the  pericnJ,  which  terminateti  about  the  fifteenth  of  the 
month,  and  eonset|uently  the  nineteenth  was  fixed  upon  as  the  day  of  operation.  During 
thU  inter\'al  of  four  days  the  following  ppeparatory  treatment  was  enacted:  The  patient 
was  kept  io  bed  most  of  the  time;  kept  on  liquid  <liet;  the  trowels  were  moved  everj-  day 
by  the  use  of  compound  licorice  powder  at  t>edtime,  and  the  vagina  was  washed  out  twice 
a  day  with  3  per  cent,  solution  of  carbolic  acid,  which  sometimes  caused  alight  burning 
aensatiofis  in  the  vulva. 

Oprratwrt. — Thi  Septeml>er  l!Hh,  assisted  by  Drs.  S.  D,  Jaoobson  and  E,  W.  Lee,  of 
the  staff  of  Ct»ok  County  Hospital;  Dr.  Truman  W,  Miller,  of  the  United  Stales  Marine 
Hospital  Ser^'ice;  Dr.  J.  B.  Murphy,  of  Chicago;  Dr.  flradley,  ftoiwe  Surgeon,  and  Dr, 
Kendall,  Interne  of  Cook  County  Ilo^jpital,  I  operated  in  the  following  manner: 
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The  pfilient  wa^i  ftoestbtdized  with  ctkiT  by  Dr,  Kendall;  placed  in  tiw?  lithotomy 
positioo  on  a  table  iiiuiicd lately  apposite  a  window,  through  which  the  sunlight  woiil<i 
thoroughly  Uhiitiiniite  the  Hc^ldi  cif  ojR'ratiuii.  Dr.  Lee,  standing  on  the  left  side  of  the 
patient,  imifle  eompressinn  of  the  abdorninul  aorta.  Drs.  Jseohson  and  Miller,  on  the 
right  anfi  left  .side  cif  the  patient,  held  the  femcsm,  and  each  held  also  a  Simon's  speculum 
in  the  vagina.  Dr,  Murphy.  «t  my  ri^lit  hand,  hwd  charge  of  the  earbolixed  sponges  for 
t  leanjiing  the  field  of  operation,  and  Dr.  Bradley,  at  my  left  Imnd,  had  charge  of  the  instru- 
ments* 

By  nietiiis  of  a  strong  vulsclhim  foreeps  the  vaginal  rK>rtion  of  the  uterus  was  drawn 
down  toward  the  vulva,  but  the  eanet*n>iis  tiiisuc  in  which  it  was  inserted  was  so  friable 
that  the  forceps  tore  through  sevend  times,  and  only  a  moderate  degree  of  force  aud  trac- 
tion eoiilfl  he  employetL  By  means  oi  a  .slightly  curved  scissors  a  circular  indsiotn  was 
made  through  the  vaginal  mucous  memhrHue,  at  the  upper  circumference  of  the  vagmal 
(Mjrtion,  about  1.5  cm,  fmm  the  ulci»rated  surface  of  the  os.  Tlie  loose,  submucous  con- 
nective tissue  was  sepii rated  with  blunt  inslrumeuts,  so  lis  to  detnch  the  bladder  and  rec- 
tum fnmi  the  tumefied  neck  of  the  uterus.  In  detaching  the  ptksterior  wall  of  the  bladder 
rrt>m  the  latter  it  was  found  tliat  hard  cancerous  tissue  had  inhltnited  a  part  of  the  nmstni- 
lar  coat  of  the  liladder,  and  in  rt^noving  this  infiltrated  tisisue  the  bladder  was  opened*  not- 
withstanding that  its  neck  was  held  d*)wn  toward  the  vulva  by  intniduction  thrt>ugh  the 
urethra  of  a  urt*lliral  sound  having  a  short  curve.  The  opening  in  the  bladder  repn^euted 
a  transverM*  slit  \}-2  to  "i  inches  in  length.  The  wall  of  the  bladder  posterior  to  the  opeti- 
iug  was  taken  bold  of  by  a  louj^  hemostatic  forceps  and  held  up  toward  the  symphysis 
pubis.  A  hejtvy  double  silk  ligature  was  passt-d  through  the  upper  part  of  the  necL  from 
the  posterior  to  I  be  anterior  surface,  the  ends  knotted,  and  the  li^ture  used  as  a  loop  by 
means  of  which  the  utenis  was  drawn  further  dnwn  toward  the  \agina.  In  Ixjth  lateral 
regions  the  €<mne<'live  tis.HUe  was  Um  resistant  to  Im*  detached  from  the  sides  of  the  neck 
by  blunt  instruments,  and  on  Ihis  account  I  was  obliged  to  cut  it  through  %Tth  the  eitrved 
a^iasors.     This  netrssitated  the  ligation  of  se^  eral  small  vessels. 

The  whole  t*f  the  neck  having  thus  Ix^n  exposed,  the  uterus  was  drawn  further  down, 
but  the  IiMip  of  heavy  silk  threa*!  tore  through  the  soft  cani^rous  tissue  of  the  neck,  and 
I  was  obliged  to  resort  again  to  the  use  of  the  vulselkmi  forri'ps. 

With  a  view  to  limiting  the  operation  to  a  supravaginal  amputation  if  |xi5siblc  I  cut 
off,  with  l!ie  curved  scissors,  the  left  ludf  of  the  neck  clear  into  the  canab  and  through 
the  opening  thus  made  iutnxluce<l  a  finger  into  the  uterine  camil,  where  the  exploration 
revealed  irn^gularly  ntxiulated  and  luini  tumefied  |Kjrtions  of  the  mucous  membrane, 
reaching  up  towanl  the  fundus.  I  consequently  alKUidoued  the  idea  of  supravaginal  am- 
putation, and  prtK'eefieil  at  once  with  the  total  extirpation  of  the  *)rgan.  As  the  first  step 
in  the  attiunment  of  this  end  1  remove<l  with  a  sharp  spfK>n  all  the  soft  and  eJecayed  caii' 
eemus  tis?iue  of  the  ulceratcnl  surface^  of  the  vaginal  |K>rtion  and  the  canid  of  tlie  neck,  so 
as  to  avoid  septic  infection  from  the  side  of  the  cteraytni  tissue  of  the  ultx*rale<i  surface  when, 
later  in  the  operation,  it  had  to  be  inverled  and  turned  iuttt  the  |x*ritoneal  cavity.  Next 
the  anterior  culdesiic,  that  is,  the  ve?4ico- uterine  fossa,  was  <»ia"ued  by  the  scissors  and  the 
finger  introdutvc!  into  the  jH^ritoneal  cavity.  Using  the  finger  as  a  guide,  thi^*  opM-ning  was 
dilated  outwanl  on  bolh  sides  by  the  scissors,  keeping  close  to  the  btxly  of  the  uterus  until 
the  anterior  surface  of  the  lateral  ligjiments  was  reached.  The  left  index-finger  waa  then 
pushed  up  and  around  the  innly  t>f  the  uterus,  which  wan  found  to  l>e  somewhat  enlarged, 
but  not  adherent  to  any  of  the  opposite  surfa(N*s  of  the  peritoneum,  and  was,  therefon*, 
partly  movable.  The  left  hand  was  now  withdnn^n  and  the  neck  held  up  toward  the 
symphysis  pubis,  by  means  of  the  \  ulsellum  fortx*ps.  and  the  posterior  culdesac  op^^ned  in 
a  similar  numner.  always  keeping  close  to  the  body  of  the  wound.  The  hitter  opening 
having  lx*en  dilateil  laterally  as  far  as  tlie  posterior  surface  of  the  lateral  ligaments^  the 
IkkIv  of  the  uterus  wits  anleverted  by  the  left  index-finger,  and  the  vulsellum  foreeps  at- 
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tached  to  ihe  tissue  of  the  fundus,  which  was  so  soft  as  to  tear  usiiiider  twice  before  I 
fiiiAlly  succee^W  in  drawing  it  down  and  out  thnrmgh  the  anterior  culdesac  into  the  %idvft. 
The  left  index-finger  was  then  hwikefJ  around  tlie  k'^ft  lateral  hgament,  the  fundus  held 
over  to  the  right  by  an  assistant,  an  anued  aneurism  needle  pushed  through  tlie  right 
hiteral  ligament  from  the  posterior  to  the  anterior  .surf a re,  and  thus  the  ligament  was 
li gated  In  two  halves.  A  single  peripheral  ligature  was  applied  around  the  entire  lateral 
ligament  just  exterior  to  the  double  ligjiture,  and  then  the  lateral  ligament  waseut  through 
at  a  fHiint  1.5  em.  inside  to  the  double  ligature,  Ijetween  the  latter  and  the  uterus.  The 
large  branehes  of  the  uterine  artery  were  not  bletnling  to  any  extent,  but  were,  nevertheless, 
secured  by  separate  silk  ligiitiirt:*s,  which  were  rut  off  short.  The  btxly  of  tlie  uterus  could 
now  lie  drawn  df»wn  outside  of  the  vulva,  and  no  diffieulty  was  experienced  in  applying 
similar  ligatures  to  the  left  lateral  ligament.  Thus  the  entire  uterus  was  w^holly  detached 
and  taken  out  through  the  vuha*  The  ligatures  of  the  lateral  ligaments  were  left  with 
one  entl  long  enough  to  extendi  outside  of  tlie  vagina. 

Thrfuigh  the  large  opening  in  the  jx^ritoneuni  made  liy  the  remo\  al  of  the  uterus  pri»- 
jeeted  sc\'eral  portions  of  prolapsed  intestine;  namely,  an  ansa  of  the  sigiuoi<l  flexure,  two 
ansa?  of  the  siiiall  intestine,  and  a  portion  of  the  omentimi.  The  wound  was  washed  out 
%vith  a  4,5  per  cent,  solution  of  carbolic  acid.  The  hemorrhage  from  the  bleeding  surfaces 
was  not  readily  checked,  but  was  finally  controlled  liy  two  silk  ligature's  and  the  use  of 
disinfected  sponges.  A  disinfected  sponge  attached  to  a  silk  ligature  was  passed  into  the 
peritoneal  cavity  to  retain  in  position  the  prolapse*!  intestines,  and  was  allowed  to  remain 
until  the  wound  in  the  bladder  had  bi-en  closetL  The  prolapsed  mueous  membrane  of 
the  latter  was  dark  red  in  color,  and  presented  a  dotte<l  appearance*,  as  if  numerous  .small 
ecehjTnoses  had  taken  place  therein.  By  means  of  sluirp  htn^ks  the  muscular  ciwit  of  the 
bladder  was  seizetl,  and  the  wound  united  by  sutures  of  fine  silk,  which  were  jiasst^l  through 
the  muscular  coat  only,  running  l»etwix'n  the  latter  and  the  mucous  meint>nine  for  0.5  cm, 
on  each  side.  Eight  of  these  sutun^s  were  n^uired  for  the  perfect  closure  of  the  wound  in 
the  blutbler.  All  these  sutures  were  cut  off  short,  with  the  intention  of  leaving  them  in 
pennanently. 

The  next  step  in  the  operation  was  the  elojjure  of  the  wound  in  the  peritoneum.  To 
this  end  the  sponge  was  taken  out  of  the  peritoneal  cavity,  and  the  intestines  carefully 
cleansed  from  the  numerous  small  fibrinous  clots  upon  them.  The  lateral  ligaments  wen^ 
drawn  dowTi  fwr  enough,  not  only  to  ^jcmiit  tlie  palpation,  but  also  to  insi>ecl  the  .surface 
of  both  of  the  oviiries,  which  were  ftnmd  perfectly  healthy,  and  cousequcutly  wen*  not  dis- 
turlw^.  An  aruu'd  ueielle  was  pushed  ilirough  the  vaginal  mii<-ous  membnine  at  each 
laterttl  en*!  of  tlu'  wouml  in  the  posterior  lacuna;  pushed  through  the  Intend  ligament  ex- 
terior  to  the  ligatures,  and  then  brought  out  through  the  iniuous  membrane  of  the  an- 
terior lacuna  and  tied,  thus  securing  the  centnd  ends  of  the  lateral  ligaments,  which  were 
thus  held  dowTi  in  the  vagina  and  kept  from  slipping  up  into  the  peritoneal  cavity.  The 
Ulterior  an<l  posterior  Baps  of  the  peritoneimi  were  selzt^d  with  sliarp  hooks  and  united 
by  fine  silk  sutures,  of  which  l^i  were  necessary  for  the  perfect  closure  of  the  wound.  The 
sutures  were  all  cut  off  short  and  left  in  [>ermaucntly.  The  slight  hemorrhage  caused  by 
the  stitching  together  of  the  peritoneal  wound  soon  ceased  on  irrigalicm  with  2.3  per  cent, 
solution  of  carbolic  acid,  and  ibc  patient  was  put  to  bed  on  a  narrow  cot  having  a  hair 
mattn^ss. 

Mikulicz's  instrument  for  pennanent  irrigation  of  the  vagina  was  introduct^d,  and 
fastened  to  a  eiuclure  around  the  abdomen,  A  lukewaruK  0.1  per  t-ent.  solution  of  thymol 
was  used  for  the  ^jermanent  irrigation,  A  flexible,  soft-rubWr  catheter  was  inserted  into 
the  bladder  and  retained  yMTmanently,  The  peripheral  end  was  held  down  in  a  vessel 
filled  with  5  per  cent,  solution  of  carlKjHc  acid. 

The  op*'ratit»n  commenced  at  about  3  o'clock  in  the  afternoon,  and  lasted  two  and  one- 
half  hours. 

£2 


Whm  tap  paiirac  iw^ike  fmai  "dait  3mrrfm»  at  afanat  6  p.  x.  sbe  w&§  palp  and  wnL 
but  'tilt  oiit  -Tfimpiiiui  -if  1117  paiii.  lad  liiii  mit  IiMik  roflapaed  to  any  cofi:sidCTabic  extent. 
Puiaip.  1 10:  semomcui^.  'W^  F  ^  ?.  x.:  Piii».  l^lh  tmnpentinv,  100°  F.:  re^MiatioiL 
!:>.     B^=sLi  'jjoiastiy.  nut  «Tntnpiainft  >if  om  pain. 

i^j0emh^  Hith:  I  i.  M-.  P-iLie-  t*h  tksmperaturr.  H».i"  F.  H&f  takrn  f  2  o«»*  «£ 
rhampaipw*  witii  bit^  -)f  :«.■«•.  TiUf  •"xtzmiitiKS  ar?  coki:  applied  hot  caiu  to  tlw  feet. 
T.S)  A.  ic:  Piide.  l^h  'Kmpvntaz*?.  MH.:?^  F.  Kk»  ppsted  quietly,  compiaiiui  of  no  pain, 
but  ^peaica  in  4  vtuma^r  ami  app«an  v»aiE.  i  p  v.:  PoLw.  l^  temperature,  I01.i°  F. 
CtHnpuiim*  .if  pain  in.  the  jbtionusi.  &}r  wiiifii  I J  •imps  i^  laoiiannm  were  given,  whi^  was 
viHnibni  op  baif  an  hour  jfterwani.  ?1iif  miw  took  a  tablespooofnl  ol  champagne  with  ice. 
II  p.  K. :  Pniae.  lilh  Cempenrore.  l<hf^  F.  '."omplainft  of  ievere  pain  in  the  abdomen,  for 
which  U  tiropH  *yt  ianijaniim  wer^  c^vra. 

.i^pi^minfr  2 Lit:  I  a.  M..  Pli^.  lit):  tcfrnperatoie.  10 1'  F.  The  patient  has  vomited 
several  times,  ami  <^}aip4uin:»  •){  -ier-fre  pain  in  the  Jbtiomen,  for  whidi  a  hypodermic 
bLJertion  *y(  ^«  grain  of  ai.Ypbin  wa:*  gtv^n.  >  a.  x.:  Polae.  liOi  temperature,  101°  F. 
Pktient  has  resteti  sm.*e  I  .u  x.  .%^  the  pain  in  the  abdomen  had  tecuiied.  the  hypodermic 
injectina  of  morphin  was  r**pt^ced.  ami  a  pad  of  Lister* :»  gaoae  (tipped  in  hot  carfoolixed 
water  was  applied  Dver  tiie  abaiomen.  -I  p.  x.:  Pulse.  liSh  temperature,  102^  F.  She 
has  taken  finaU  quantities  of  iriiampagne  ami  v^t  from  time  to  time.  Hie  hypodermic 
injectinos  isf  morphin  quiet  her  for  fr«.>m.  four  to  five  hours^  but  then  have  to  be  repeated  as 
the  pain  recurs. 

^rptemhtrr  *i/:  ?i  ji.  x. :  Ptiise,  liD:  temperature.  101"  F.  The  patient  passed  a  very 
restless  night,  but  is  quiet  ai>w.  >he  ^ieeps  for  fifteen  or  twenty  minutes  only  at  a  time. 
d  A.  X. :  Pulse.  1^):  temperature.  101. J'  F.  >he  has  taken  half  a  cup  of  coffee,  some  milk, 
ami  champagm?.  I.'omplains  of  burning  ^sensation  in  the  abdomen,  but  no  pain.  The 
urine  passeti  through  the  permanent  <^theter  contained  a  considerable  deposit  of  pus,  but 
wa4  acid  ami  of  a  normal  i3«ii>r.  The  bladder  was  washed  oat  with  a  saturated  solution  of 
boric  add.  There  is  some  t>inpanites.  but  no  {jarticular  tenderness  of  the  wall  of  the  ab- 
domen, ^he  has  passed  no  datus.  but  »ys  jhe  feels  that  the  passage  of  flatus  would  re- 
lieve the  burning  pain  in  the  abdomen.  A  soft-rubber  catheter  ha\-ing  three  additional 
holes  rut  in  its  walls  was  then  inserted  into  the  rectum  and  left  there  permanently. 
10  p.  X. :  Pul.ie.  liO:  t«?mperature.  10^.3'  F.  The  patient  has  had  some  pain  in  the  abdomen 
during  the  day.  which  h-i*  been  relieveii  by  hvpodermic  injections  of  morphin  e\-ery  fiMir 
to  six  hr>urs.  .\  coasiderable  quantity  «>f  fiatus  has  escaped  through  the  tube  in  the  rec- 
tum, which  has  ease«i  her  greatly.  She  has  taken  from  time  to  time  small  quantities  of 
milk,  coifpe.  and  champagne.  Twice  she  has  expenence«i  slight  nausea,  which  was  re- 
lieved by  swallowing  «mall  pieo?s  of  ice.  In  the  afternoon  she  became  restless,  uneasy, 
and  hot,  and  was  given  a  sponge-bath  of  tept<l  water  and  alcohol.  Toward  evening  she 
l^ecame  a  little  delirious  at  internals,  and  complained  of  burning  pain  in  the  wound,  and 
wanted  the  irrigating  solution  cold  instead  of  warm,  which  request  was  complied  with. 
C>n  account  of  the  rise  in  temperature,  she  was  given  4  grains  of  quinin  every  four  hours. 

September  23d:  5  a.  x.:  Pulse,  HO;  temperature.  101.6''  F.  During  the  night  the 
patient  has  .slept  at  inter^-als  for  half  an  hour  at  a  time.  Complains  of  great  pain  in  the 
alKlomen;  has  a  wear>'  expres.<ion.  .Vsked  for  beer,  which  n-as  given  to  her  in  small 
quantities.  T\'mpanites  los  than  yesterday.  No  dull  percussion  an\n»here  along  the 
ascenrling  or  rhrscenrling  colon.  The  vagina  is  verj'  sensitive,  the  least  movement  of  the 
irrigator  <ausing  her  inten.se  pain. 

The  cover  of  the  irrigator  is  removed  three  times  a  day,  in  order  to  cleanse  the  appa- 
ratus of  the  debris  of  nccn>tic  tis?iue  and  fibrinous  dots  of  exudated  matter  that  are  too 
large  to  [>a«H  through  the  efferent  tube  of  the  apparatus. 

Tlie  vulva  and  the  vagina  present  some  edematous  swelling,  and  the  mucous  mem- 
brane fif  the  latter  protrudes  through  the  holes  in  the  inner  lialf  of  the  irrigator.     These 
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protrtisicms  resembk"  globnLir  polypi,  mid  i\wy\  us  well  us  tht^  wouiiil  al  llie  bt^UiJiii  of  lb*: 
appuratiis,  are  coverf^tl  with  a  iofl,  yellowish  mass  of  fibrinous  exudateil  mailer  luokin>? 
like  croiiptHis  nit'tubranc*.  The  wound  and  tbe  internal  surface  of  the  appnrahis  nre  rleawd 
as  fur  as  po?5i»ible  liy  means  t>f  sitdjeyliited  folton  dipped  in  .5  per  r enL  solution  of  enrboHe 
arid;   the  flt-bris  brought  out  hy  the  cotton  has  a  gaiiffrentuis  cidor. 

Thr  solution  in  the  vesM'l  into  whirh  the  efferent  lube  of  the  apptinitus  disehurges  haj> 
a  seareely  percx^pliblo  gangrenous  odor,  whieh  is  overcome  in  great  measure  by  the  «m1of 
of  the  thymol  j+oiution  used  for  irrigation.  8  p.m.:  Pulse,  140;  letnpeniture.  !(>■?*  ]'\ 
Has  harl  k»sa  pain  in  the  abdonu-n  during  the  day;  has  taken  considerable  milk  and  cham- 
pagne; has  slept  at  intervals;  complains  of  weakneits. 

Septnnbet  2^th:  8a>m.:  Pulse,  1*0:  temperature,  101°  F.;  less  pus  in  the  urine  than 
yesterday.  When  the  bladder  in  washed  out,  after  the  injection  of  about  4  ounces  of  lioric- 
aeid  M»lution,  a  portion  escape.^  tbrongh  the  va^na.  Isi  Nfxjx:  Pnl^,  115;  tenipemture. 
100**  F»  The  patient  has  had  half  an  hour  of  natural  sleep»  and  b  perspiring  profusely. 
i  p.  M*:  Pulse,  115;  tempemturie,  101.5°  F.  Is  sleeping  and  still  perspiring  freely. 
4  r.  M.:  Pulse.  114;  tempemtun%  101.7'  F.  Complains  of  no  pain,  but  of  weakness  and 
itching  of  the  npper  part  of  the  back,  where,  on  examination,  an  acute  diHiusi'd  eczi'tna 
was  found,  which  had  been  caused  by  the  constant  wetting  of  the  sheets  by  the  irrigating 
Huid,  of  wbieli  a  part  passed  into  the  l>ed  between  the  vulva  and  the  Irrigator*  as  the  effer- 
ent tube  waa  not  sufficiently  large  to  allow  the  escape  of  the  entire  amount.  6.30  p.  ii.; 
Pulse,  100;  tempt^rature,  101.^°  F.  lOr.  M.:  Pulse,  IH;  temperature,  10 1.2'' F.  lias 
had  a  fit  of  coughing  which  caused  some  difficulty  in  breathing.  Owing  to  her  weakness, 
tbe  exertion  required  to  cough  up  the  muetms  matter  from  the  tbrtHit  prtKlyced  a  cold 
pi^rspimtion  over  tbe  entire  btHly,  with  a  feeling  of  extreme  exhaustion  and  almost  ini- 
fjK^rceptible  voice.  The  extremities  were  bathed  with  hot  water  and  alcohol  and  hot  cans 
applied.  Physical  examination  of  tbe  lungs  showed  normal  f>ereus.sion  and  respiration 
§ound.s,  and  no  rAli^^  could  be  heard  anywliere. 

September  2Citft:  S  a.  m.:  Pulse.  104;  temperature,  1()1'^  F,;  respimlion.  111  The 
patient  reatetl  well  the  remainder  of  the  night,  has  no  pain,  partakes  freely  of  champagne, 
twr,  beef-tea,  and  coflFi^,  She  expectorates  freely.  The  secretion  from  the  wonuil  is 
iniMrlorous,  The  nrine  still  contains  pus.  10  a.m.:  Pulse,  104;  temperature,  101°  F. 
1  p.  M.:  Pulse,  104;  lenrfK-rature,  101*  F.  Says  she  feels  well  with  tbe  extvption  of  pain 
in  the  sacral  region  fnuu  the  InMl-pan.  B  p.  m.:  Pulse,  104;  temperatiin%  101.*^  F.  Is 
Ijceoming  restless  and  uneasy,  !>ut  was  rt4ieved  by  a  hypodermic  injection  of  morphin, 

Septrmber  ?6fk:  8  a.  m,:  Pulse, KhJ;  temi>eniturt%  10L5'^  F,  The  patient  was  restless 
until  1  o'clock  this  morning,  but  slept  from  if  until  4.  Since  that  time  she  has  been  some- 
what  restless,  principally  on  acc<:junt  of  a  superficial  bed-sore  of  about  the  sijie  of  a  dime 
over  the  sacrum.  The  constant  irrigating  apparatus  was  removed  with  some  difficulty, 
owing  to  the  polir-pus-like  protrusions  of  the  vaginal  mucous  membrane  Ibniugh  the  botes 
in  the  irrigator.  Two  of  the  ligaturt\s  around  the  broad  ligaments  were  found  to  be  loooe 
and  were  removed.  Tlu'  whole  of  the  inner  surface  of  tbe  vagina  was  superficially  eroded 
and  partially  covered  with  yellowish,  adherent  fil>riuous  matter,  A  double  *oft-rtdilier 
<lniinage-tulR^  was  now  inserted,  and  reUdnetl  in  pitsition  by  nutans  of  salicylated  CMitton 
covered  with  a  layer  of  c^artw»lized  cosinolin.  The  patient  was  turned  on  the  side  and 
supporlrtl  in  this  position  by  means  of  pillows*  14  ncx>n;  Pidse,  110:  temperature,  lOK^'' 
F.  She  is  resting  better  after  a  spongc*bath.  7  p.  M.:  Pulse.  100;  temperature,  lOL*"*  F. 
She  has  taken  during  the  day  iibout  8  ounces  of  beef-tea,  with  the  yolk  of  an  egg,  cbainpagne, 
coffee,  a  little  chicken  iiroth,  and  some  Seltzer  water. 

Sepiember  27th:  8  a.  m.:  Pulst\  100;  temperature,  100.«**  F.  The  patient  has  slept 
several  hours  at  a  time  iluring  llie  night;  she  complains  of  fretpient  desire  to  urinate. 
l*he  urine  ecmtains  a  little  pus.  \  pill  of  camphor,  4  grains;  opium,  1  grain,  was  ordert^l 
morning  and  night.     Tlu'  discharge  through  the  drainage-tubes  has  uo  otr<*n.sive  odor. 
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H  sons:  Pulse,  lut;  ieiijrjiTiituri%  IDOJf  F.  3  p.m.:  Pulse,  9»:  tvtnpcmtun^.  1W.7*  F, 
Tht'  palifnt  sli-eps  fur  half  an  hour  lit  »  lime  und  e<)niplaius  of  no  pain.  H  UJOlSKiHT 
Prists  100;  tern ptTM lure,  KMKtJ''  K,  She  fwLs  somcwiiat  weak,  but  i^ttnptiiins  cmJy  at  pala 
in  the  oalvt-ii  of  the  legs,  whieli  wa*.  pelieved  by  rubbing  with  ahohuh 

Sepiembrr  ^mh:  ttA.M.:  Pulse,  J»S;  ti>mp4*r«lure,  l(K)/2^  F.  The  pntii*nl  fevUstron^r 
unci  tnkes  more  hnxh  7.30  p.  M.:  PuIjw%  UW>;  leniperaturt\  100,4°  F.  Hsw  Ukeii  ct»ii- 
siderijible  liciuiil  riouriiihiiierit  during  the  day:  one  egg,  H  imn<7es  of  chicken  6oup*  sumc  beef- 
tea,  be^iides  ehjini(iagTie  sirnti  1«^t, 

Sepk-mbrr  ^IHh:  U  a,  m.:  Pul.«*e,  Wy\  tenifM^mture.  mA"^  ¥.  She  bus  slept  rttniiideniblj 
during  thr  night,  and  her  only  conipUint  \s  in  regard  to  the  small  Ijefl-Mire  over  the  ^enini. 
*i  P.  M,:  Pulse,  IMi;  IcmpiTiiture,  IO0.8''  F.  Has  had  an  annoying  iTiugb  tJuriug  the  il»y, 
whieh  cauije:s  tiome  pain  in  the  left  ilia<"  rt^gjon,  e^jpeeially  when  she  lies  on  the  left  side. 
Camphorated  tinelure  of  opium,  mixetl  with  syrup  of  orange-fieel,  I  dram  iif  each,  was 
given  every  two  or  three  hour?*.     H  MiovHiHr:   Pulse,  9(i;   terapt*rature.  100. i**  F. 

Septemhrr  mih:  9  a.  m.:  Pulse,  9K;  temperature,  m,V  F.  The  patient  \msaeA  i 
simiewhat  n*Mle?ij*  night,  but  lias  tmd  no  pain  and  m*  e^nigb-  1  p.  m.:  Pub«%  100;  ttnn- 
f»enilure,  in».H^  F.  Complains  of  Hirme  pain  on  uriualing  through  the  permanent  c«th«*ter. 
niher\vi.'»e  she  feels  well  and  bus  i\  njitiind  e\prt\ssion.     She  haj*  taken  today  the  first  »lid 
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Fi«.  35- — Temperature-curve, 

ftMid  iiinee  the  ofMTution:    toant  with  her  eoffce  in  the  nmrning,  anfl  a  pietn*  of  fish  tittd  { 
bltle  apple  pudding  at  dinner,     0  p,  ii.:    Pulse,  ItO;    ten^Mmiture,  WM.if  F. 

OctoiuT  lilt:  n.K.M.:  I'ulse,  m>;  tenipf-mture,  !>H,4^  F,  7  p.m.:  Pu1h<\  94;  teiupem- 
turt%  100.3"^  F.  Some  urine  .still  pas.se.s  through  the  %agiua.  When  the  bladder  is  wa<^bed 
out,  about  .i  ouuee.s  of  the  soluticui  may  be  injeeted  Iw^ore  any  will  pa*is  through  the  vaginal 
drainage-lulH'.  When  the  urine  pasM>s  tlirougb  the  latter,  the  patient  complains  of  paunj 
in  the  vulva  on  aeccjunt  of  the  superfieial  granulating  erosion**  in  the  mucous  niembmn 
at  this  point,  cau*M'<l  l^y  the  presiiure  of  the  irrigator  during  the  first  week  after  the  openi- 
tion,  Thest*  ulreraliHl  surfa<^'H  were  covere<l  with  eiiriH>li/e<i  eosmolin  applieil  to  a 
tiimpnu  of  .salieyLileiJ  tH»ttou  and  plin>Ml  nroimd  the  ends  nf  I  be  dmiuage-lubi*.  The  pi*r- 
uuiui  nt  eatlieler  was  remnvi'd, 

Ocioher2d:  10a.nl:   I'uhe,  10(^:   Irmpeniliin-,  jm.^'' R 
tore,  100*  F. 

Orfohrr  M:    A.M.:    Pu  hi ',   I  m ;    t**m  pe  ra  t  u  re.  JJ ! * .  7  °  F . 
ture.  lm.'t°  F. 

ihinhtr   i/A, 
tun%  100°  F. 

OHohrr  5th: 
Wf  F. 


A   M.:    i*nlsr.  ItKl:    temperature.  MiKT  F. 
A.M.:    Pulse.  n*i;    temp^nilure,  9S*  F.     p. 


!*i\  \!.:   l^^lM^  I»^;   tempera* 

V.  M,i    Pu1ai\  H»0;    tenip^'ra- 

p.  M.:    Pube.  IMS;   temperx- 

M.:   Pulse,  96;   temperature. 
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October  fith:  a.  m.:  Pulse,  m;  tciiipcrulure,  yil"  F.  p.  m.:  PuI«\  1M];  lemperalitn\ 
99,7*  F,  The  piitieiit's  bowels,  which  had  nol  iiioveii  sinf¥  the  operation,  were  moved 
today  by  an  t'nema,  and  a  very  lar^  qyaiility  of  fe^^-es  was  passed,  after  which  she  feH 
somewhat  weak  and  n  litth-  Mire  in  the  lower  pitrt  «if  the  ahdoiii«'ii. 

Ih'fohrr  7th:  a,  M.:   Pulse,  HO;   temperature,  W9'' F.     p.  m.:   JMJ;   lenipeciture,  i)!*^'' F. 

OHiAjft  Sth:  A.M.:  Pulse,  H,5;  teiiifH^nttun\  99**  F.  p.m.:  Pulse,  !><I;  Ifiiiporaltire, 
DD.'i'^  F.  The  patient  lifls  had  a  naUiral  [Missage  from  the  Iwwels;  slet-pi*  all  night;  has 
a  fair  apfn'tite;   cnn  turn  over  on  her  side.  an<l  is  feeling  stronxcr, 

October  Uth:   Pulse  and  lempenihjn^  nomial.     The  pu Lieut  wii.s  taken  out  of  be<J  and 
Silt  up  in  a  reelifim^  chair  f*)r  a  <  ouple  of  hours. 
The   quiniii  was   di?»eimtinued,  and    two   5-grain 
iodid  of  iron  pills  ordereit  thn^  limes  a  day. 

October  nth:  Pulse  and  temperature  normiil. 
The  patient  \s  up  and  aljout  al!  tlay  long  anfi 
fining  strength  rapidly.  When  she  walks,  a  little 
urine  pan.'^eH  through  the  vajjinu,  ktvping  her 
clothing  wet  all  the  time.  At  night  then'  will  lx» 
no  passage  of  urine  for  ahouL  two  hours,  then  the 
desire  for  micturition  will  set  in  suddenly,  utid 
liefore  she  can  get  the  t>ed-pan,  part  of  the  urine 
wrill  pass  tlirough  the  vagina.  There  is  very  little 
discharge  tlirough  the  dramage-tuhes,  which  wen- 
removed.  The  nurse  was  insiruelf^l  lo  wash  out 
the  vagina  morning  and  night. 

October  2\tk:  The  patient  is  up  and  alniyt 
the  house  all  day.  and  is  feeling  stronger  every 
day.  She  stutes  ttiat  .she  is  fiH?liiig  better  than 
for  the  past  five  or  six  months,  her  anemic  condi- 
tion is  disappearing,  and  some  color  is  reluming 
to  ber  cheeks.  The  vesicovaginal  fislula  is  close*  1. 
9o  llmt  she  ha.*>  no  discharge  through  the  vagina  a  I 
night.  During  the  day  she  is  nhligcd  to  urinate 
alwut  every  tlm'e  hours,  hut  all  tlie  urine  passes 
thnnigh  the  urethra.  The  desire  to  urinate  still 
comes  on  suddenly,  and  it  she  does  not  respond 
qujcldy,  some  of  the  urine  will  be  passed  through 
the  urethra. 

On  examination  of  the  v^igina  with  a  specu- 
lum it  was  seen  that  on  tlie  left  side  was  a  (*er- 
feet  hnear  cicatrix,  hut  on  Ujc  right  side  two  of  the 
ligatures  around  the  hniad  ligament  were  still  ad- 
hert*nt,  and  tjlTere*!  so  much  resistance  lo  the  forceps 

that  they  were  allowed  to  ri^main  /«  -W/u  a  little  longer,  leaver  dtnvri  in  I  he  vagina  were 
live  peduneuliiled  polypi,  1  cm.  long  and  ill^  cm.  in  lireadth,  which  remainefl  as  remi- 
riiseenee^  of  the  irrigating  appanitiis,  as  above  mentioned- 

E^aminatwn  of  the  rrtirpntcd  utcmtf  showeil  the  following:  The  whole  organ  was  4?  2 
incbefl  long»  the  cavity  4  inches  long.  The  cervix  wa«i  ctmsidcrnbly  enlarged,  lieing  about 
12  inches  in  diameter;  the  thickness  of  the  wall  at  this  place  was  more  than  %i  inch.  The 
external  os  and  the  whtde  of  the  cervical  canal  presented  i*n  irregularly  uli-<»rated  surface, 
and  the  thickened  wall  was  seen  to  consist  of  while,  carcinomatous  tissue.  The  body  was 
enlarged,  ^J  2  iuehes  broad,  1^4  inches  in  anten>|MJsterior  rliamcter,  and  (J?4  inches  in 
eireumference.     The  anterior  wall  was  1  inc  h  Ihif^k,  the  posterior  wall  ^4  inch.     The  whole 
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Fi^.  l6. — Anteroposterior  section 
tkrouuh  the  extirpated  utcru^s:  1,  Vaginal 
fNjrtion:  a,  anltrior  Up;  h,  podtcriDr  lip;  a, 
ulccruteit  extt^rnal  o*;  ^,  cervix  utrri;  4,  cut 
Ihrotufh  the  neck*  Lhrotirh  which  djgitiil  ex- 
plonilion  revealed  irreKutar  cancvrous  masses 
m  the  easily  of  ihc  fundus;  5,  limil  of  cancer 
in  the  po'lerior  wall  of  the  fundus;  6,  Umit 
of  cancer  in  the  anterior  w,-a]l ;  j,  tundu^  of  the 
uterus;  8,  heAlihy  wall  of  the  somewhat  eo- 
largcd  fundkis  uteri;  0.  dilated,  upper  ha\l  ol 
the  cavity  of  the  lundu*  uteri;  10,  ^tobuliir 
cancerous  vej;et!itioii&  in  tht^  mucous  mctii- 
l>rane  of  the  lower  haJf  ul  the  cavity  of  Ibc 
fundus  uteri. 
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of  the  lowpr  Imlf  of  the  cavity  of  the  body  was  filled  by  an  irregulmfty  noduUtcd  duicrroui 
mass,  rnvcfL'd  with  liyt^Tlrophied  iiiurous  membrane,  as  shuwn  at  10.  in  Fig,  36.  The 
riincemus  miiaj*  iiifillrati-tJ  ih*^  wall  of  tht-  boily  as  high  up  as  I  he  tumor  of  the  cavity  rx- 
tended,  liHinely.  involving  Uie  entire  lower  half  of  the  anterior  wuH,  and  extending  higher 
tm  the  posterior  wall,  so  a.s  to  involve  the  lower  two- thirds  of  the  hotter. 

Mwm/tcopic  examination  of  ike  tumor  showed  the  following:  A  section  from  the  center 
of  I  he  iniiltraled  wall  showed  a  *$tromA  of  eonneetive  tij*sue  and  organic  muscular  Eljcn 
infiltrated  with  numerous  young  lymphoid  or  tH^nneelive-tir»AUe  cells.  The  ^trunjA  in- 
closed very  large  and  irregular  nhapi-d  cavities,  some  of  wliieb  were  lined  with  rylindrir 
celb,  and  filleii  with  large,  Tnulliform  epithelial  t^ells;  others  had  no  rcguhir  lining  of 
cylindrie  rt41i4,  but  contained  large  epitliebal  c<*ll.s,  mostly  irregular  in  slmpe,  bnl  iu>me  of 
which  apprfHiflu-d  the  cylindrie  type,  ami  others  th(»  pavement-cell  lype. 

A  w*«"tiun  from  the  npper  border  of  the  tumor  i^howed  tlie  large  caninornalous  alv*"oli, 
«leiined  by  a  rather  sharp  line,  above  which  the  uterine  tissue  sbowe<i  I  be  normal  struct  urr 
of  organic  muscular  fd>ers,  connet;tive  tissue^  and  vessels,  not  infiUrwtetl  with  any  prolifem- 
tinn  of  young  cells. 

Sections  miidc  at  various  point:^  on  I  be  cut  surfaces  of  Ibc  liiteral  ligaments  shnwiMi 
neither  alveoli  with  epithelial  cells  nor  inhltnition  with  leukocjles  or  young  conneclive- 
tiasue  cells. 

Conseqiienlly,  the  character  <if  the  tumor  was  found  to  be  the  following:  An  epithelii 
eaninoma  ctf  mixed  cylindric-cell  and  paveoienl-cell  \ypvs,  leaning  rather  toward  tb 
iharacter  of  the  typicul  so-called  epitheliomata  than  to  tnedulliiry  carcinomata.  The ^harp 
line  of  definition  upward  pointed  to  a  relatively  locral,  hence  relatively  benignant,  cliaracter 
of  the  growth.  The  cylindrie  celb  in  the  alveoli  and  the  extension  of  the  carcinoma  high 
up  in  the  cfivlty  of  the  i-iirptis  .showed  its  origin  to  have  taken  place  in  the  mucous  mem- 
l)mne  of  the  cervix  uteri.  The  absence  of  careinomatoos  matter  iu  the  broad  ligameati> 
gave  some  reason  for  the  ho]ie  that  the  whole  of  the  carcinomatous  tissue  bad  been  re* 
moved,  which,  taken  in  connection  with  tiie  relatively  lienignant  character  of  the  tumor» 
IihI  to  the  l>elief  and  hope  that  Ibc  reappearance  of  the  tumor,  either  here  or  in  the  neigh- 
horing  lymph-glands,  might  In*  deferred  for  a  periwl  corresponding  to  the  gwMi  rt^ulU  ob- 
tained from  the  extirpation  of  cpitheUal  earcinoniata  in  other  parts  of  the  bo<ly,  as,  for 
instance,  the  lips  and  rectum. 


As  this  o(>eration  is  one  of  the  latest  of  the  steps  forward  in  moderu 
surgery,  and  cannot  as  yet  be  considered  the  eoiiimon  [jroperty  of  the 
profession,  lieciiiise  it  has  not  yet  |jas,sed  otit  of  periodic  literature*  not 
even  so  far  as  into  any  monograph,  I  shall  try,  as  far  as  the  material  at 
my  command  will  permit  me,  to  review  the  subject,  considering,  first: 
The  rn<lieations  for  the  opei^alion;  second,  the  oi>eration  itself;  third*  the 
Mfter-treatment;   fourth  and  hnully.  the  rcsult.s, 

/.  Indicufiofi.i  far  the  OperatiotK — Malignant  growths  of  the  uterus 
have  thus  far  been  the  only  indieations  for  the  vaginal  extirpation  of  that 
organ.  Comparing  the  statistics  of  the  abtJoTuinal  with  those  of  the 
vaginal  operation,  it  Is  safe  to  say  that  whenever  the  total  removal  of 
the  organ  is  indicated  and  this  can  l>e  done  through  the  vagina,  that  is, 
when  the  body  of  the  organ  is  not  enlarged  to  a  very  considerable  extent, 
the  latter  method  is  |)referal>le  to  the  operation  by  abdominal  section,  for 
the  following  reasons: 

(a)  The  ahnrk,  wldidi  we  know  to  be  a  capital  danger  in  any  protracted 
operation  combined  with  laparotomy,  is  so  much  less  in  the  vaginal  ex- 
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tir|Mition  that  Schroder  has  been  generally  acknowledged  to  be  correct 
in  his  statement  that  a  woman  after  the  total  extirpation  of  the  uterus 
through  the  vagina  resembles  rather  a  puerpera  after  a  considerable 
postpartum  hemorrhage  than  a  patient  who  has  just  experienced  a  very 
.severe  operatitm. 

(b)  The  {igaiion  of  the  ureferif,  and  the  accidental  division  of  the  ureters 
and  openinjT  of  the  bladder,  can  be  almost,  if  not  entirely,  avoided  in  the 
vaginal  extirpation  by  suthcient  skill  and  care  in  the  operation;  while 
this  dangerous  and  often  fatal  complication  b  likely  to  and  in  a  number 
of  cases  has  actually  taken  j>hice  during  the  abdominal  operation,  be- 
cause the  iield  of  operation  in  tiiis  method  is  far  from  the  surface^ — ^so  far, 
indeed,  that  resection  of  the  symphysis  pubis  has  lieen  proposed  aji  a 
facilitatuiig  measure.  Besides  this,  the  separation  of  the  organs  in 
([uestion  from  the  uterus  has  to  be  effected  in  the  dark,  while  in  the 
vaginal  extiri>ation  this  f>art  of  the  field  of  operation  is  much  more  easily 
accessible. 

(c)  The  safe  removal  of  all  the  carcinoniatous  tiss^iie,  wiiich,  as  most 
uterine  carcinomata  originate  in  or  near  the  vaginal  portion,  and  some- 
times apjiear  as  isolated  nodules  involving  the  vaginal  mucous  membrane 
in  one  or  both  hicona^,  can  be  effected  with  almost  entire  certainty 
through  the  vagina  only,  where  the  whole  of  the  field  of  operation  Is  open 
to  vie\^';  while  by  the  abdominal  operation  the  removal  of  the  vaginal 
portion  is  performed  entirely  in  tlie  tiark,  guided  only  by  the  digital 
touch. 

The  character  of  the  malignant  growth  which  is  to  be  extirpated 
through  the  vagina  will,  as  above  stated,  be  most  frequently  a  carcinoma, 
more  rarely  a  sarcoma,  and,  even  more  rarely,  as  in  Czerny\s  case,  an 
adenoma  of  the  mucous  membrane,  originating  in  a  fibromyxomyoma  of 
the  wall  of  the  organ. 

When  one  of  these  malignant  growths  has  originated  in  the  cervix  and 
involves  part  of  the  fundus,  or  has  originated  in  the  fundus  and  extended 
from  there  to  the  neck,  and  the  fundus  is  not  enlarged  above  a  size  that 
will  permit  of  a  complete  version  of  the  organ  through  the  anterior 
or  posterior  lacuna  into  the  vagina,  the  operation  is  indicated,  A  large 
majority  of  uterine  carcinomata  commence  in  the  vaginal  portion,  and 
will,  when  operated  upon  in  time,  permit  a  radical  extirpation  of  all  the 
disease*!  tissue  by  means  of  an  operation  nuich  less  dangerous — supra- 
vaginal amputation  of  the  cervix  uteri.  Conseciuently,  the  total  ex- 
tirpation through  the  vagina  will  lie  required  in  cases  of  these  carcino- 
mata only  when  they  have  not  been  operated  upon  in  time,  that  is, 
not  until  the  carcinoma  has  extended  above  the  internal  os, 

A  uterine  carcinoma  seldom  originates  in  the  mucous  membrane  of 
the  cervix.  Aeeording  to  the  laws  of  development  of  such  carcinomata* 
the  tumor  will  generally  be  a  cylindric-cell  carcinoma,  and  this  form 
of  cancer  will  be  apt  to  reach  far  up  into  the  cavity  of  the  fundus  at  an 
early  stage  of  tlie  disease,  before  any  considerable  enlargement  or  ulcera- 
tion of  the  vaginal  portion  has  taken  jilace,  <  'ouse<|uently,  carcinomata 
originating  in  the  mucoiLs  membrane  of  the  cervix  will  indicate,  almost 
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{rom  the  begiiuiuig  of  the  disease,  the  total  extirpation  of  Uie  uterus 

through  the  vagina. 

It  may  be  difficult  in  a  number  of  cases  to  decide,  even  after  most 
minute  prehminary  examination,  whether  a  uterine  carcinoma  involving 
the  vaginal  jiortion  and  the  cervix  can  l*e  remo\'e<f  satisfactorily  by 
supravaginal  Hni|iutation  alone  or  by  total  extirpation  of  the  organ. 
Practically,  the  decision  is  only  of  slight  importance  if  we  proceed  in  the 
following  manner:  Prepare  for  the  total  extirpation;  commence  the 
operation  as  if  the  removal  of  the  cervix  only  were  to  })e  performed;  then, 
if  it  is  discovered  that  all  the  diseased  tissue  cannot  be  removed  by  this 
procedure,  proceed  at  once  to  the  total  extirpation.  This  plan  of  pro- 
cedure does  not  involve  any  loss  of  time,  either  to  the  patient  or  to  the 
operating  surgeon,  because  supravaginal  amputation  is  the  first  step  in 
the  total  extirpation  through  the  vagina. 

The  sarcomata^  which  originate  much  nK>re  frequently  in  the  fundus 
than  in  the  cervix,  will  undoubtedly,  in  most  cases,  l>efore  the  operation 
can  be  considered,  have  enlarged  the  fundus  to  such  an  extent  as  to  make 
the  extir]>ation  per  vaginam  imi>ractirable,  thus  limiting  their  extirpa- 
tion to  one  of  tiie  abdominal  operations. 

But  if  a  sarcoma  of  the  uterus  can  lie  diagnosed  in  time  to  permit  the 
removal  of  the  organ  through  the  \agina,  this  operation  woidd  not  only 
lie  preferable,  hut  would  also  be  likely  to  give  most  satisfactory*  results 
as  to  permanent  cure,  since  we  know  that  uterine  sarcomata  are  much 
less  hable  to  involve  the  broad  ligaments  than  carcinomata. 

In  the  more  rare  forms  of  malignant  growths,  such  as  adenofibromata 
or  adenosarconiata,  tlic  total  extirpation  of  the  uterus  through  the  vagina 
is  to  be  considered  in  the  beginning  of  the  disease,  when  the  hemorrhages 
and  relapses  cannot  be  controlled  by  any  other  operative  procedure. 
But,  unfortunately,  most  myxomata,  filiromyxomata»  and  fibromyo- 
niata  cause  too  great  enlargement  of  the  fundus  before  the  ojieration  can 
be  considered,  and  consec[uently  reipiire  total  abdominal  extirpation  or 
abdominal  amputation  oif  the  cervix*  Adenonnda  also  will  generally 
I>ermit  of  the  removal  of  the  involved  tissues  by  scraping  out  with  the 
sharp  spoon  or  by  cauterization  with  the  galvanocautery.  But  still 
Czerny's  case  stands  as  an  example  of  the  possible  indication  of  the  opera- 
tion in  this  variety  of  tumors. 

As  contraindications  to  the  total  extirpation  through  the  vagina  we 
may  mention  consideral)h*  involvement  of  the  broad  ligaments,  bladder* 
or  rectum  by  the  cancer,  and  the  palpable  infiltration  of  the  deep- seated 
lymph-glands  along  the  border  of  the  pelvis  minor,  and,  finally,  very  lim- 
ited mobility  of  the  uterus.  If  it  is  found  on  exploration  that  the  uterus 
cannot  be  moved  up  and  down  almost  as  easily  as  when  in  its  normal 
condition,  but  is  attached  to  the  walls  of  the  pelvis  minor  or  to  the  organs 
situated  behind  it,  the  operation  may  have  to  be  abandoned,  because  it  is 
a  conditio  sine  qna  mm  for  its  practicability  that  the  vaginal  portion  can 
be  drawn  down  almost  into  the  vulva  or  very  near  to  the  end  of  the 
vagina.  Too  violent  traction  may  cause  rupture  of  adhesions  or  of  the 
broad  ligament,  with  subsequent  hemorrhage  from  vessels  situated  so 
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liigh  up  in  the  alKkiiiiiniil  ravity  as  to  be  entirely  inaeeessible  fur  surgical 
control  through  the  vagina. 

//.  The  (Operation. — A  few  preparatory  measures  before  the  uiiera- 
tion  may  be  mdicated.  If  the  patient  has  a  fetid  carcinomatous  ulcer 
of  the  vaginal  portion  or  of  the  external  os,  we  natyrally  desire  to  have 
the  mueouH  niend^rane  of  the  vagina  disinfected  as  far  as  possible  Ijefore 
leaving  this  cavity  in  open  communication  \vith  the  pelvic  celluhir  tissue, 
or  even  the  j>eritoneaI  cavity.  To  tliis  end  it  has  been  advised  that  the 
entire  de^'a\'e<!  wall  of  tiie  cancerous  ulcer  be  scraped  out  with  the  sharp 
spoi*n  as  a  |>reparatory  procedure  five  to  eiglit  days  before  the  o]>eration; 
and  then  that  the  vagina  be  washed  out  two  or  three  times  daily  with  a  2 
or  3  per  cent,  solution  of  carliolic  acid.  After  each  injection  the  vagina 
should  be  tilled  up  with  salicylated  absorbent  cotton  to  take  uj)  any  fetid 
matter  which  may  be  excreted  from  the  tumor.  During  this  period  it  is 
advisable  to  give  only  liquid  food  to  the  patient,  and  to  administer  mild 
cathartit^s  sufficient  to  produce  daily  alvine  discharges,  with  a  view*  to 
having  the  bowels  empty  at  the  time  of  the  o[)eration,  that  alvine  dis- 
charges may  not  occur  during  the  first  week  or  two  of  the  after-treat- 
ment. 

Six  reliable  assistants  are  required  in  perfonning  the  extirpation. 
The  patient  is  deeply  anesthetized  and  placed  on  a  table  in  the  lithotomy 
position,  Ciood  light  =-I  should  always  prefer  sunlight^upon  the  field 
of  operation  is  very  necessary.  The  vagina  is  first  waslied  out  Tvith  a  5 
per  cent,  solution  of  carbolic  acid;  the  hairs  oii  the  mons  veneris  and 
perineum  carefully  shaved  ofF,  and  the  skin  around  the  vulva  cleaned 
and  disinfected  hy  means  of  soap»  nail-brush,  and  'J  to  5  per  cent,  solu- 
tion of  car!>olic  acid.  The  spray  is  not  employed,  as  it  is  unnecessary 
and  troublesome;  but  the  field  of  the  operation  is  constantly  irrigated  by 
a  ■£  to  8  per  cent,  solution  of  carbolic  acid,  either  by  an  irrigator  or»  what 
\  consider  jireferable,  by  disinfected  sjjonges. 

An  assistant  on  each  side  holds  a  fenmr  of  the  ijatient,  antl  also  a 
Simon's  speculum  for  dilatation  of  the  vulva.  The  blade  of  the  specu- 
nm  should  be  a  little  longer  than  usual;  that  is,  2}^  to  3  inches  instead 
of  the  ordinary  length,  "-l  inches,  and  somewhat  concave  laterally*  so  as 
to  fit  against  the  pubic  arch,  with  a  view  to  the  dilatation  of  the  vagina 
to  its  utmost  extent. 

If  the  entrance  to  the  vagina  should  l»e  too  narrow,  as  may  l>e  the 
case  in  nulliparae,  the  perineum  should  Ik*  divided  in  the  median  line. 
This  wound  may,  at  the  close  of  the  operation,  be  united  by  a  simple 
]  perineorrhaphy. 

If  it  is  discovered  later  in  the  operation  that  any  part  of  the  vagina  is 
too  narrow,  it  may  be  enl urged  with  a  knife  in  the  lateral  regions,  so  that 
the  bladder  and  rectum  may  not  be  accidentally  opened. 

The  vagina  having  thus  been  sufficiently  dilated  by  means  of  Simon \' 
specula  held  against  the  anterior  and  posterior  wall,  the  vaginal  [lortion 
of  the  uterus  is  now  seized  by  a  strong  vulsellum  forceps  and  drawn  down 
as  far  as  possible  toward  the  vulva.  In  the  majority  of  cases  the  cancer* 
ous  tissue  which  is  seized  by  the  forceps  Is  so  soft  and  friable  that  the 
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wound  is  carefully  closed,  and  the  after-treatment  conducted  with  refer- 
ence to  this  complication.  1  shall  return  later  on  to  the  further  con- 
sideration of  this  point. 

ih}   The  Opening  of  the  Posterwr  CuMesac. — When  the  uterus  has 
been  drawn  upward  toward  tlie  symphysis  pubis,  one  or  two  finder 
should  he  introduced  through  the  anterior  culdesac,  hooked  around  thel 
fundus,  and  jmssed  do%m  into  Doughi^s'  culdesiU',  and  the  opening  of  the 
latter  easily  effect e<l  on  tlie  point  of  the  finger  as  a  guide.     The  opening j 
thus  made  is  dilated  outward  toward  the  lateral  liganient.s,  in  the  same' 
way  as  this  was  accomplisheil  in  the  anterior  culdesac.     In  pa^ssing  the 
fingers  around  the  fundus  we  may  sometimes  meet  with  adhesions  be- 
tween the  latter  and  the  surrounding  peritont^al  wall.     Such  adhesions 
should  he  separated,  if  jJossil)le,  by  the  finger-nails  as  close  to  the  uterus | 
as  possible.     Too  firiu,  hea\\\%  an<l  exiensive  adhesions  may  necessitate 
the  abandonment  of  the  ofM^ration  at  this  point  (Martin),  as  too  forciWe 
traction  would  l>e  ha!jlc  to  tear  off  large  portions  of  the  parietal  peri- 
toneum, torn  vessels  in  which  might  cause  hemorrhage  into  the  peritoneal 
cavity  at  a  point  too  higli  ujj  to  permit  the  bleeding  vessels  to  be  caught 
up  and  ligated  from  the  v^agina. 

Tiic  fundus  of  the  uterus  is  now  adherent  only  by  or  suspended  in  the 
lateral  ligaments;  but  before  we  can  seize  these,  we  will  have  to  proceed 
with  the  next  step  in  the  operation: 

The  Eterifioii  of  the  Fundun  Uteri.—  It  is  necessnry  to  seize  the  fundus 
and  draw  it  down  ijito  ttie  vuha  before  the  lateral  ligaments  can  be 
l>rought  into  the  field  of  operation.  The  eversion  may  in  many  ca^es  be 
acconiplished  by  combined  nninipulation  with  the  index -finger  of  each 
haiuh  without  any  particuhir  difficulty.  But  in  sonic  cases,  when,  for 
instance,  the  fundus  is  somewhal  enlarged  or  the  lateral  ligaments  short 
and  tense,  it  may  prove  a  rather  troulvlcsome  step  in  the  operation. 
Sharf)  hooks  or  the  vulsellum  forcefKS,  introduced  thnjugh  the  vesico- 
uterine fossa  and  seizing  the  fundus  uteris  which  has  been  pressed  for- 
wanl  l)y  the  intlcx-finger  of  the  left  hand  in  Douglas*  fossa,  will  usually 
be  sufficient  to  bring  the  fundus  down  through  the  vesico-nterine  fossa ' 
into  the  vagina.  But  in  a  number  of  cases  the  tissue  of  tlie  fundus  is 
soft,  and  these  instruments  will  tear  through.  As  the  operation  itself 
is  so  difficult  and  the  time  occupied  in  its  performance  so  great,  any  sug- 
gestions by  which  the  duration  of  any  of  the  steps  of  the  operation  may 
be  shortened  and  the  operation  facilitated  should  be  accepted  with 
gratitude. 

Martin,  who  has  several  times  met  witti  difficulty  in  the  eversion  of 
the  uterus,  ha,s  devised*  an  instrument  of  about  the  shape  and  size  of  the 
urethral  somid,  the  end  of  which  is  enlarged  into  an  otvlong,  oval  lK>dy. 
or,  as  he  describes  it,  '* pear-shaped/'  The  circumference  of  the  end  is 
4>  cm.,  and  tlie  whole  instrument  33  cm.  long.  He  pushes  the  pear- 
shaped  end  of  this  instrument  into  the  uterine  canal,  holtling  the  handle 
and  shaft  up  against  the  symphysis  pubis.     On  bringing  the  shaft  down 
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toward  the  rectum  the  fundus  uteri  can  be  pushed  upwitrd  against  the 
concave  surface  of  a  Simii*  speculum,  and  be  made  to  slide  out  far 
enougli  along  this  to  be  seized  in  the  anterior  !acnria.  A  loop  of  heavy 
silk  thread  is  now  passed  through  the  fundus,  the  ends  knotted,  so  that 
by  it  the  fundus  may  be  drawn  down  or  moved  in  any  desired  direction 
during  the  next  step  of  the  operation: 

The  Separation  of  (he  Ute run  from  the  Lateral  Ligaments. — The  main 
point  to  have  in  view  during  this  stage  of  the  operation  is  to  effect  perfect 
security  for  innnediate,  and  esjiec^ially  for  second nry,  hemorrhage  from  the 
hirge  vessels  supplying  the  uterus.  This  may  l>e  etfected  in  two  w^ays — 
(a)  By  the  sefiarate  Hgation  of  every  bk^eding  vessel  as  soon  as  opened 
(Czerny,  Hofnicier);  or  (h)  by  ligating  the  lateral  ligaments  ri?  masse 
(Billroth,  Mikulicz,  Schroder)-  The  future  must  decide  which  of  these 
methods   is  preferable — each  of   them  has  its  decided  advantages. 

(a)  The  gradual  division  and  successive  ligation  of  all  vesiteb  is  the 
most  rational,  on  general  surgical  principles^  and  possesses  the  two  foh 
lowing  advantages:  First,  it  permits  us  to  inspect  the  entire  cut  surface 
of  the  ligaments,  and  as(*ertahi  if  any  cancerous  tissue  has  been  left  in 
situ.  If  this  has  been  done,  it  permits  us,  by  means  of  blunt  iTistruments, 
as,  for  iiistauce,  two  dissecting  forceps,  to  excavate  and  remove  any 
spots  of  cancerous  tissue,  cancerous  infiU rated  lymph-ducts  and  lymph- 
glands,  as  far  as  the  exterior  wall  of  the  pelvis  minor.  This  uiay  l>e  done 
with  the  same  security  and  in  exactly  the  same  way  in  which  the  similar 
operation  for  the  removal  of  cancerous  lymph-glands  in  the  axilla,  after 
the  removal  of  a  cancerous  mammary  gland,  is  jierformed.  Second,  it 
has  the  advantage  of  not  leaving  any  part  of  the  lateral  ligament  io 
slough,  as  does  the  ligature  en  ma.s'-sT,  and,  coiisecpiently,  there  is  no  risk 
of  leaving  decomposing  tissue  in  or  inside  of  the  peritoneal  wound. 

This  procedure  has  the  following  disadvantages,  wliich,  of  course,  are 
identical  witli  the  advantages  of  the  other  method,  namely,  that  it  takes 
a  longer  time  and  is  less  secure  as  regards  tlie  sto}>tiing  of  hemorrhage. 

(b)  Ligahire  en  mmse.—l  feel  inclined,  with  Billroth,  Mikulicz,  anti 
Schroder,  to  consider  the  ligature  en  mtisne  as  the  safest  and  most  easily 
accomplished.  The  way  to  prm-eed  therewith  is  as  follows:  Pa^s  a 
heavy  silk  tlireatl  roun<l  tlic  entire  ligament,  and  ligate  as  far  out  toward 
the  lateral  wall  of  the  pelvis  as  possilile.  Insert,  just  at  the  medial  side 
of  this  ligature,  tlirough  the  midst  of  the  lateral  ligament,  a  double  heav^y 
silk  thread  by  means  of  a  pointe<l,  curved  aneurism  needle,  and  thus 
ligate  the  ligament  in  two  portions,  Ix^ave  one  of  the  ends  of  tliese  liga- 
tures long  enough  to  extend  outside  of  the  vagina.  As  the  lateral  liga- 
ments are  often  rather  voluminous,  and  the  slipping  of  the  ligatures 
would  l>e  a  very  undesirable  accident,  Btllroth's  avoidance  o{  this  by  the 
following  device  is  noteworthy.  Before  ap|>lying  the  ligatures  around 
the  lateral  ligament  he  seizes  the  latter,  through  its  entire  thickness,  with 
a  strong  forceps  having  two  long  and  narrow  liraiiches,  made  especially 
for  tliis  purjiose,  and  closing  the  forceps  forcilily  he  makes,  by  means  of 
its  branches,  a  depression,  furrow,  or  sulcus  in  the  ligaments  exactly  the 
same  eflfect  iis  is  produced  in  the  pedicle  of  ovarian  tumors  by  means  of 
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the  corniiioii  temporary  clamp.  In  this  furruw  lit*  iipplies  the  ligature  en 
ma^ae  after  the  remoA'al  of  the  forceps.  A  second  furrow  is  made  for  tlie 
douhle  reserve  ligature  in  two  portions. 

When,  tliiis,  the  lateral  ligament  is  securely  ligated^  the  long  ends  of 
the  ligatures  are  run  downward  and  outward,  the  uterus  drawn  inward i 
toward  the  median  line,  and  the  central  portion  of  the  lateral  ligament 
elividetl  iil  afjout  1  cm.  from  the  ligature.  For  further  security  against 
hemorrhage  the  larger  vesseLs  met  with  may  be  ligated  .separately  with 
catgut  or  silk. 

One  of  the  lateral  ligaments  liaving  thus  been  divided,  it  is  easy  to 
draw  the  fnudus  uteri  dowTi  into  the  vulva,  and  then  not  only  explore 
with  the  hnger,  hut  even  ins}>e<*t  with  the  eye,  the  ovaries  and  the  whole 
of  the  lateral  ligaments.  If  any  of  these  ]>arts  are  involved  with  cancer 
or  otherwise  degenerated,  the  question  of  their  removal  naturally  presents 
itself.  As  far  as  I  know,  this  has  not  yet  been  performed  successfully, 
hut  in  cases  of  need,  where  the  rliseased  parts  in  question  are  .sufficiently 
movable  to  permit  of  their  being  brought  down  into  the  held  of  o}>eralion, 
ligatures  can  be  passed  around  their  [)erii>hera!  attaehments,  and  they 
themselves  removed  (Schroder),  The  second  lateral  hgament  is  easily 
ligated,  in  the  same  manner  as  above  described,  the  uterus  separated 
entirely  and  taken  out  throngh  the  vulva. 

Treatment  of  ike  Peritoneal  and  Vaginal  Woumh. — It  is  as  yet  an 
open  question  wliether  the  wound  in  the  fjeritoneum  shall  be  left  open  or 
carefully  united.  To  me  it  seems  decidedly  the  most  rational  procedure 
to  unite  the  whole  of  the  peritoneal  wound  as  carefully  as  possible 
(Czerny»  Martin).     To  this  end  I  proceed  in  the  following  manner: 

A  heavy  silk  ligature  is  pushed  in  through  the  mucous  meml>rane  of 
the  posterior  lacuna,  near  tlie  lateral  corner  of  the  vaginal  wound;  passed 
through  the  midst  of  the  ligated  lateral  ligament,  just  outside  of  the 
ligature,  and  brought  out  through  the  mucous  memlrrane  €»f  the  anterior 
lacuna.  When  tliis  ligature  is  tictl,  it  serves  to  draw  the  jjcriphend  end 
of  the  lateral  ligaments  down  into  the  vagina,  or  at  any  rate  into  the 
vaginal  wound*  with  a  view  of  keeping  the  sloughing  central  portions  of 
the  lateral  ligaments  out  of  the  peritoneal  cavity. 

After  having  carefully  cleaned  the  prolapsing  intestines  with  dis- 
infected sponges,  some  of  which  are  allowed  to  remain  for  a  short  time 
lietween  the  intestines  and  the  upper  part  of  Douglas*  fossii,  I  take  hold 
of  the  edges  of  the  peritoneum  with  sharp  hooks,  draw  them  down  and 
toward  each  other,  and  unite  them  carefully  with  fine  sutures  of  dis- 
infect ed  silk,  distant  al>out  0,5  cm.  from  each  other,  commencing  in  the 
meflian  line,  so  as  to  be  hindered  less  by  the  prolai>sing  intestines,  and 
continuing  from  this  point  outward  on  each  side  until  the  last  suture  is 
closed  to  or  through  the  peritoneal  surface  of  the  lateral  ligament,  which 
had  previously  been  drawn  down. 

If  the  ill  adder  or  rectum  has  been  opened  by  accident  or  intention, 
these  openings  are  carefully  united  by  a  sufficient  number  tif  fine  silk 
sutures,  taking  care  to  have  these  passing  through  the  muscular  walls  of 
these  organs  alone,  and  not  involving  the  mucous  membrane.  All  these 
sutures  are  cut  off  short  and  left  in  jiermanently. 
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Some  operators  (Billrolli»  Mikuliex^  Sc^hroder)  do  not  unite  the  wound 
in  the  peritonenin,  Sehroder  leaves  it  as  it  is  and  inserts  a  heavy  rlrain- 
age-tiil>ef  terminating  in  a  transverse  portion,  the  ends  of  wliieli  rest 
upon  the  upper  inner  surfaee  of  the  hgated  hiteral  liganieiit.  The 
vaginal  portion  of  this  tube  is  kept  firmly  in  phice  by  means  of  salicylated 
cotton  wound  around  it. 

Billrotti  and  Mikulicz  pass,  through  the  edges  of  both  flaps  of  the  peri- 
toneal wound,  silk  threads,  two  or  three  on  each  side.  These  are  knotted, 
and  when  traction  is  made  upon  them,  draw^  the  edges  of  the  wound 
together  so  that  it  resembles  the  month  of  a  tobacco-pouch.  The  latter 
procedure  of  Billroth  and  Mikulicz  is  resorted  to,  not  with  a  view  to 
using  drainage-tubes*  but  rather  with  a  view  to  employing  permanent 
irrigation  in  all  cases.  To  the  external  opening  of  their  irrigator  art* 
attached  the  ends  of  all  the  silk  tlireads*  both  from  the  peritoneal  wound 
and  from  the  lateral  ligaments.  That  this  latter  procedure  does  not 
present  any  absolute  security  against  invasion  of  the  peritoneal  cavity 
by  liquid  or  microciMX-i  from  the  vagina  is  obvious,  and  iu  cases  like  ray 
ow^n,  in  which  the  bladder  was  opened,  I  should  certainly  trust  nothing 
but  a  most  minute  closure  of  the  peritoneal  wound. 

Before  considering  the  after-treatment,  I  shall  only  say  about  the 
operation  that  even  under  the  most  favorable  circunislances  it  is  a  long 
and  difficult  one.  The  sjiace  that  is  left  for  the  field  of  operation  is  small. 
The  applicance  of  sutures  and  ligation  of  vessels  have,  us  a  general  rule, 
to  be  done  1  or  ^  inches  internal  to  the  vulva.  The  working  space  in  the 
vagina  may  l>e  increased  somewhat  by  the  use  of  a  Simon's  specnhuiK 
applied  iu  each  lateral  wall  of  the  cavity.  No  considerable  Iieniorrhage 
hfis  Ix^^n  rc^ported  in  any  of  the  cases  on  record,  still  the  compression  of 
the  abdominal  aorta  may,  in  case  of  need,  be  of  great  value. 

In  less  favorable  cases,  in  wdiich,  on  account  of  adhesions  or  for  some 
other  reason^  the  uterus  is  not  very  movable;  the  walls  of  the  vagina 
more  rigid:  the  bladder  or  rectum  opened:  the  operation  certainly  de- 
serves, as  Martin  says.  *'to  be  cla,ssed  as  one  of  the  most  difficult  opera- 
tive procedures  in  abdominal  surgery/' 

Pofitfible  Muhap.'^  Dnrifuj  the  (liyertiiimK — We  have  already  mentioned 
the  opening  of  the  bladder  and  re<"tum  and  shrmn  that  this  may  be  some- 
times necessa^J^  so  tliat  these  should  not  lie  counted  among  the  mishaps, 
strictly  speaking,  and  the  treatment  of  such  openings  by  careful  union 
has  been  also  mentioned. 

The  division  of  one  or  botli  of  the  ureters  might  be  among  tlie  possi- 
bilities, though  I  do  not  know  that  it  has  happened  in  any  of  the  cases  on 
record.  The  only  way  to  obviate  the  ill  consequences  of  such  a  division, 
that  is,  evacuation  of  urine  from  the  ureter  into  the  peritoneal  cavity, 
would  be  to  seize  the  upper  end  of  tfie  divided  ureter,  pass  a  loop  through 
its  walb  draw  it  down  into  the  vagina,  and  fix  it  there  by  means  of  sutures. 
When  this  is  carried  out  etFectually,  I  do  not  think  that  the  mishap  wonld 
necessarily  endanger  the  patient's  life,  as  the  w^ound  would  heal  up,  and 
only  a  uretero vaginal  fistula  would  remain. 

The  involving  of  one  of  the  ureters  in  the  ligation  en  masse  of  the 
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lateral  ligament  should,  of  course,  be  studiously  avoided.  If,  however, 
the  ojjerator  exercises  due  care,  there  is  hardly  any  risk  of  this  mo«^ 
dangerous,  not  to  say  fatal,  complication. 

The  accidental  openiug  of  the  intestines  prolapsing  from  or  tied  down 
into  the  vesico-uterine  or  Douglas*  fossa?  by  old  adhesions  is  within  the 
more  remote  possibilities.  I'ndesirable  as  such  an  accident  would  l>e,  it 
might  not  be  necessarily  fatal  if  a  perfect  union  with  catgut  or,  better, 
fine  asej>tic  silk  sutures  is  carefully  cHected,  according  to  the  well-known 
laws  for  operations  upon  tlie  intestines. 

Hcmorrljage  from  torn  vessels  situated  too  high  up  in  the  pelvic  cavity 
to  [>erinit  of  effective  ligation  may,  as  above  stated,  prove  fatal,  but  this, 
we  arc  hap|>y  to  say,  Ls  rarely  met  with. 

///.  After-treatment. — The  main  and  predominant  question  in  th©  i 
after-treatment  is  the  question  of  drainage,  combined  or,  we  might  say,^ 
identical  with  ttuit  form  of  the  antiseptic  method  or  antiseptic  precau- 
tions which  will  prove  the  most  effectual  in  keeping  inflaniination  or 
infection  away  from  the  wound  and  the  surrounding  tissues  and  cavities* 
In  considering  this  question  we  nuist  take  into  account  the  merits:  and 
demerits  of  draiiuige4ul>es  and  the  wa^shing  out  of  the  vagina  through 
these,  on  the  one  hand,  and  ijermanent  irrigation,  on  the  other. 

(a)  Dnimage-tuhea. — A  heavy  drainage-tube  with  a  transverse 
T-shaped  jiortion  resting  in  the  ununited  peritoneal  and  vaginal  wound, 
an<i  retained  in  ptjsition  Ijy  salicnlated  (*otton  wound  arftund  it,  is  em- 
ployed l)y  Scliroder.  He  makes  injections  of  disinfectant  solutions  only 
when  rise  in  temperature  or  fetid  smell  of  the  discharges  calls  for  it.  His 
hrilliant  success  with  this  o|)eration  is  a  strong  argument  in  favor  of  his 
method  of  treat  meat »  in  s|>ite  of  any  a  priori  objections  that  might  lie 
made  al>out  not  uniting  the  jieriloixcal  wound  and  the  infrequent  wash- 
ing out  of  the  tlrainage-tul)e.  Martin  makes  use  of  drainage-tubes  only 
for  the  drainage  of  the  vaginal  wound,  as  he  recommends  a  careful  union 
of  the  |)eritoncal  wound. 

The  use  of  drainage4ul>es  has  the  great  advantage  that  it  incom- 
modes the  patient  very  httle  in  the  after-treatment  as  compared  with 
the  perrminent  irrigator.  But  it  is  still  an  open  question  whether  suffi- 
cient disinfection  can  always  he  effecied  by  them  in  ca.<^es  where  the 
btjidder  or  rectum  has  been  opened.  Jn  one  of  Czerny's  cases,  in  which 
the  l)lnddcr  was  o|)ened,  tiie  [jcritoncal  wound  was  united,  drainage- 
tulics  inserted,  and  the  patient  recovered.  In  Billroth's  case.  No,  4,  in 
whicli  the  Ivlatldcr  was  oiiened  ami  imited  by  sutures  and  the  patient 
died  frtun  septic  [icritonitis  thirty  hours  after  the  operation,  drainage- 
tulics  were  employed  in  the  ununited  peritoneal  wound,  according  to 
Sc^hrodcr's  method. 

ih)  (*on!ttafti  Irrigation. — Two  fatal  cases  of  Billroth's,  in  which  j>eri- 
tonitis  occurreit  notwithstanding  the  use  of  drainage-tulx's,  led  Mikulicz 
to  consiiier  ]icrmanent  irrigation  as  a  metho^i  permitting  more  nearly 
Ijcrfcct  flisinfeclion,  and  thereby  promising  the  a\oidance  of  fatal  septic 
infiannaialions,  namely,  septic  peritonitis  and  phlegmonous  inflammation 
of  the  cellular  tissue  of  the  pelvis. 
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In  some  of  the  fatal  cases  in  which  drainage  of  the  peritoneal  caWty 
hiiti  been  employed  the  postmortem  examination  showed  that  thi.s  drain- 
age had  been  frnstrated  by  the  pliable  walls  of  the  intestines,  and  still 
more  molnle  and  pliable  omentum,  which  had  oeclutled  the  openings  in 
the  drainage-tuVjes,  al>ove  whirh  large  accumulations  of  septic  flntd  had 
formed.  On  this  account  Mikulicz  came  to  the  conclusion  that  it  was 
impossible,  by  any  method  knowTi  up  to  the  present  time,  to  make 
effective  drainage  of  the  iK^ritoneal  cavity. 
From  an  a  prtori  pathologic-aiiatoniie  point  of 
view,  I  shall  most  certainly  agree  with  him  in 
this  respc^'t;  but  there  is  always  some  dissension 
between  a  priori  reiisonings  and  ifticts,  as  the 
statistics  have  shown  that  Bardenhener's  drain- 
age thmugh  the  vagirui  is  a  valuable  factor  in 
making  Freund's  ofjcration,  that  is,  the  ab- 
dominal methoil  of  total  extirpation  of  the 
uterus,  consicU^rabty  less  fatal. 

It  occurred  to  me  that  permanent  irriga- 
tion would  be  the  safest  method  in  my  case  in 
which  the  bladder  had  been  opened,  and  I  con- 
sequently used  a  pennanent  irrigator,  made 
exactly  after  the  j>attern  of  Mikulicz 's»  as 
shown  in  the  cut  in  his  above-mentioned  pa- 
per.* 

As  I  found  in  the  course  of  the  after-treat- 
ment some  inconveniences  of  minor  importance 
attendant  upon  the  use  of  Mikulicz*s  irrigator, 
I  shall  here,  for  the  sake  of  brevity,  describe 
the  moditied  instrument  I  f>ropose  to  use.  As 
shown  in  Fig.  37,  it  consists  of  a  cylindric 
vaginal  specuhnn,  the  central  end  of  which  is 
compressed  and  flattened  so  as  to  terminate 
not  in  a  circular,  but  in  an  oval  opening,  the 
transverse  diameter  of  which  is  the  longer,  and 
of  the  same  length  as  the  diameter  of  the  tube. 
The  internal  half  of  the  speculum  Ls  i>erf orated 
by  a  large  nuniijer  of  small  holes  cut  close  to  one 
another,  Mikulicz's  irrigator  has  a  small  num- 
ber of  large  holes,  through  which  the  edematous 
mucous  membrane  of  the  vagina  protruded  a 

few  days  after  the  operation,  forming  poljqii,  which  not  only  made 
every  movement  of  the  instrument  painful,  but  made  its  removal 
extremely  difficult.  At  the  outer  end  of  Ihk  speculum,  at  its  upper 
and  lower  aspect,  in  the  median  hue,  are  rings  through  which  bands 
are  pas.sed  which  are  attached  to  a  cincture  around  the  abdomen,  for 
the  purpose  of  retaining  the  instrument  in  position.     At  the  free  bor- 


*  Wien.  med.  Woehensc'hr.,  1881,  vol.  3cxvi,  p*  Ofi. 
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oi  natural  siic). 

A,  Speculura  (latcra^l  view) :  i» 
HiiDdlir,  thruugh  Lbc  ring  of  whicli 
any  cylinflric  twdj.  for  iosUu] ct,  a 
vafinal  dressing  forceps,  can  be 
pushed  for  settinp?  a  fimi  hold;  a, 
3,  rinjjs  for  tb«  bands  for  &tttch- 
mentof  the  apparatus  to  abdona- 
itml  cincture;  j.j,  kteral  screws 
to  fasten  the  cover ;  ii ,  small  spri ng 
for  attachment  of  lotig  end*  o1 
lig^itures  aroimd  the  broad  liga- 
ments; 5^  snoali  holci  through  the 
iEtcrnai  half  of  speculum;  6,  nut> 

B,  Cover:  i.  Affefent  tube 
witb  3,  screw;  3,  stopcock,  and  4, 
terminal  bulb  with  »mAll  opiniiifpi 
S»  efferent  tube;  6,  openmgn  lor 
overflow  tube;  7,  hole  for  bteral 
screw. 

*V<»^e.— The  cover  do»  not 
fit  tij;htl)'  to  the  !i;K*cu]ujii,  but  is 
made  air-ti^ht  by  ineaii&  of  rubber 
w&sheis. 
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after  the  most  careful  closure  of  openings  into  these  organs,  that  tli^ 
wouiid.H  will  unite  hy  first  Intent  ion.  We  know,  from  a  mnnlxT  of  cam 
on  record  in  wliich  openings  in  the  intestines  have  been  united  with  su- 
tures, that  escape  of  some  fecal  matter  has  frei|uent!y  taken  place,  for  a 
short  time,  even  in  favorable  cases.  We  know*  further,  that,  after  the 
Mcfio  alfa  of  the  hlatider,  when  performed  with  the  most  strenuous  anti- 
septic precautions,  in  niosl  cases  a  small  quantity  of  urine  escajies  throuffli" 
the  wound  for  a  short  time,  followed  hy  spontaneous  closure  of  the  small 
openings  in  the  wound  wliich  had  not  united  l>y  first  intention.  Ex* 
aetly  the  same  imperfei-t  union  of  the  wound  in  the  bladder  by  first  in* 
tent  ion  occurretl  in  tuy  case  as  has  been  shown  in  the  hislor\\  The  small 
fistula  closed  spontaneously  in  a  little  more  than  four  weeks  after  the 
operation. 

With  these  facts  in  view^  it  seems  to  nie  natural  in  such  eases  not  to 
trust  to  drainage-tubes,  with  only  ]ieriodie  removal  of  the  fluids  and 
substances  in  and  around  the  wound,  but  ratlit^r  that  constant  irrigation 
is  the  only  rational  wa^*'  to  effect  the  remo\'al  of  any  urinary  or  fecal 
matter. 

The  opening  of  the  bladder  renders  necessary  certain  special  inea-s-j 
ures  besides  the  treatment  already  mentioned.  The  nuiin  feature  i.^  tl 
retention  of  a  permanent  catlieter  in  the  liladder.  Without  going  too 
fully  into  details,  I  shall  simply  state  that  I  have  found  the  use  of  a 
soft  catheter  to  be  the  most  convenient.  In  the  avoidance  of  irrita- 
tion and  sitbsetiuent  cystitis  by  this  procedure  I  consider  the  follow- 
ing factors  of  great  value:  First,  the  washing  out  of  the  liladder  once 
or  twice  daily  with  a  lukewarm  saturated  solution  of  boric  acid.  Sec- 
ond: the  end  of  the  catlieter  tenninating  directly  or  indirectly  througlij 
a  tube  in  a  vessel  filled  with  5  per  cent,  solution  of  carlnilic  acid,  by  mean 
of  which  only  disinfected  air  can  come  in  contact  with  the  column  of" 
urine  from  the  bladder.  By  careful  attention  to  tliese  precautions  I 
have  been  enableil  in  this,  as  well  as  in  other  operations,  perineal  section, 
for  example,  to  i^tain  the  permanent  catheter  in  the  Ivladder  for  more 
than  two  weeks  without  causing  any  irritation  sufficient  to  necessitate 
its  rcniovab  Where  tlie  urethra  is  healthy,  as  in  cases  of  extirpation  of 
the  uterus,  I  remove  the  catheter  twice  a  day,  in  order  to  cleaase  it  by 
the  use  of  5  per  cent,  carbolic  acid  solution. 

A  permanent  tube  in  the  reetuni^a  large,  soft-rubber  lul^  with 
several  holes  cut  in  the  sides^ — ^is  of  grc»at  he!()  in  llie  facilitation  of  the 
passage  of  the  intestinal  gases.  It  is  needless  to  say  that  any  accumu- 
lation of  the  latter,  in  cases  of  abdominal  operations,  causes  great  pain 
to  the  jiatient,  whieli  is  s|)eedily  relieved  by  their  escajje.  This  tube 
should  i>e  taken  out  and  cleaned  every  one  or  two  days,  as  the  muf^nis 
matter  oi  the  rectum  ljcconu\s  ver^'  tenacious,  an<l  will  adhere  to  the 
tuW  and  oc*clude  the  holes  if  not  frequently  remo^^d. 

As  to  passages  from  the  bowels:  It  is  natural  that  we  desire  to  keep 
the  bowels  perfectly  quiet  until  the  peritoneal  wound  is  entirely  uaited. 
In  common,  inicoTn]>1icatcd  (ases,  the  bowels  have  been  moved  a  week 
after  the  oj>eration  without  inconvenience.     In  my  own  case  I  did  not. 
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dare  or  wish  to  havt^  the  howels  moved  imlil  very  hite  in  the  after-treat- 
iiient»  on  aeeount  of  the  opening  into  the  bladder,  with  a  view  to  not  dis- 
turbing the  healing  of  the  latter  if  it  eould  he  avoi*Ied.  As  the  history 
shows*  1  had  no  difficulty  in  jiostponing  the  movement  of  the  howels  until 
even  sixteen  days  after  the  o[>eration.  notwithstanding  that  the  patient 
took  considerable  litpiid  ftKxl  during  the  whole  of  the  time,  and,  toward 
the  hitter  part,  even  small  quantities  of  solid  food. 

As  for  the  rnedieal  trealment  after  the  ojseration,  I  have  very  little  to 
say  in  a<ldition  to  what  is  already  known  from  other  abdominal  opera- 
tions.  To  keep  the  patient  free  from  pain  and  restlessness  I  use  hypo- 
dermie  injections  of  |^  to  ]r  grain  of  morphin;  moderate  doses  of 
tfuinin  when  a  rise  in  temperature  tx^enrs;  camphor  and  of>ium  pills 
for  the  tenesnms  and  pain  in  the  bladder;  bismuth  subnitrate,  with  or 
without  morphin,  for  pain  in  the  cardiac  region;  and  iccti  cliami>agne  and 
bits  of  ice  for  nausea. 

The  ligatures;  around  the  lateral  ligaments  will  generally  h>osen  and 
come  off  in  the  course  of  two  or  three  weeks;  sometimes  one  or  more  of 
them  will  remain  for  five  or  six  weeks,  as  hajxjiened  on  one  side  in  my 
own  case.  Inconveniences  of  this  kind  we  miiy  desire  to  avoid,  and,  con- 
sequently, in  cases  in  which  the  lateral  ligamt^nts  are  long  enough,  we 
should  avoid  tlie  ligatun^  en  mm.se  entirely.  Local  granulating  nodules, 
especially  in  the  lateral  (jortionsof  the  wound,  nnuy  remain  for  a  consider- 
able time  after  operation.  These  may  easily  he  ina<le  to  heal  l>y  sufjcr- 
ficial  cauterization  with  nitrate  of  silver,  tincture  of  iodin,  or  similar 
agents. 

If  the  course  of  the  after-treatment  is  favorable,  the  patient  will  be 
al>le  to  he  out  of  IkmI  in  three  weeks,  and  nj>  and  around  the  house  in  four 
or  five  weeks.  It  is  needless  to  state  that,  during  the  con\'alcscence,  iron, 
wine,  and  fm«l  of  the  most  nonrishing  character  should  be  given  to  those 
patients  who  are  anemic  from  constant  loss  of  l>lood  lor  months  previous 
to  ojieration;  under  this  treatment  the  patients  will  gain  strenjjth  rapidly. 

/I\  Restiltii  mni  Remarkif. — We  must  naturally  ask  ourselves:  Does 
suffering  humanity  gain  anything  by  this  operation?  or,  in  other  words, 
D*jes  the  ojieratioTi  enable  us  to  save,  or  only  to  prolong,  life,  and  is  it 
worth  while  for  patit^its  having  uterine  eantx^r  to  undergo  this  .severe 
operation? 

By  total  extirpation  of  the  uterus  we  desire  to  gain  something  more 
than  the  mere  cessation  of  fetor  and  hemorrhage  from  tlie  vagina,  be- 
cause we  can  olitain  this  liy  |iartial  antl  very  nuich  less  dangerous  opera- 
t i o n s .  We  want  t o  oh t a i n  [ )c r f ei * t  reco\' e ry ,  i f  p ( jss i h  1  e ,  or ,  at  a n y  r a t e , 
health  for  some  years,  to  compensate  for  the  serious  operation. 

In  making  a  total  extirpation  of  the  uterus  for  cancer  we  have  the 
right  to  expect  nothing  more  and  nothing  less  than  from  the  extirpation 
of  cancer  in  other  fiortious  of  the  btnly.  Tlie  inununity  of  the  patient 
from  a  relapse  of  the  cancer  depends  partly  njion  the  anatoniieophy.sio- 
logic  characteristics  of  the  malignant  growth,  and  partly  upon  the  suc- 
cessful removal  of  all  the  ttiseaseil  tissue  l>y  the  operation.  From  the 
statistics  of  the  cases  operateil  u]ion  we  learn  that  in  about  50  per  cent. 
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of  the  csises  relapse  of  the  eancer  set  in  in  loco  within  a  few  months  afli 
the  operation,  and  in  regard  to  the  remainder — tlie  succejisful  operations 
— ^the  period  since  the  operations  had  been  too  short  to  admit  of  our 
learning  anything  abont  definite  cnre.  We  do  not  need  to  be  reminded, 
ho\ve\'er,  that  the  removal  of  malignant  tnmors  in  almost  any  part  of 
the  body  except  the  ovaries  is,  and  has  always  been»  regarded  as  a  pro- 
eedure  whieh  the  surgeon  undertakes  rather  as  a  kind  of  traditional  duty, 
than  from  any  liofie  <»f  thereby  gaining  for  the  patient  radical  cure  or 
e\'ciu  in  all  cases,  a  longer  lease  of  healthy  hfe. 

The  prosi>eets  for  patients  operated  ujion  for  cancer  we  have  always 
considered  very  gloomy.  We  did  not  know  the  exact  numeric  expression 
of  what  benefit  we  might  expect  to  derive  from  the  extiq>ation  of  cancers 
until  the  recent  statistics  of  Winiwarter,  from  the  material  of  Billroth,  at 
\lenna;  Oldekop,  from  Ivsmarcirs  material  at  Kiel,  and  Henr>\  from 
Fischer's  material  at  Berlin,  threw  some  light  upon  the  subject.  The  ex- 
tirpation of  cancers  of  the  mannnary  gland  gave  a  permanent  cure  in  9 
per  cent,  of  the  eases.  The  statistics  of  ^J)  cases  of  cancer  of  the  tongue, 
pharynx,  and  ret^tuni  reported  by  Koeher  gave  31  per  cent,  of  radical 
cures, 

Mikulicz  is  certainly  right  in  expressing  the  hope,  or  rather  the  justi- 
fiable expec^tation,  that  modern  surgerv^  will  enable  us  to  ameliorate  the 
statistics  of  the  radical  treatment  of  cancer,  for  the  following  reasoas: 
We  ha\'e  now  the  right,  aided  by  antiseptic  surger>%  to  operate  much 
more  extensively;  to  ha\'e,  I  may  say,  no  apprehensions  as  to  the  size, 
location,  and  extent  of  the  wound  inflicted*  within  the  limits  for  opera- 
tions on  vital  organs  estalilished  by  anatomy  and  ])hysiologj%  the  trans- 
gression of  which  would  cause  immediate  death.  In  other  words,  we 
need  not  care  how  near  we  come  to  vessels  or  nerv^es  or  the  intestines, 
because  we  need  be  no  longer  afraid  of  endangering  our  patient's  lives  by 
secondary  inflammations  in  such  important  organs,  since  it  is  in  our 
power  to  j>re\'ent  any  and  all  such  complications  by  sufficient  skill  and 
care. 

We  may  consequently,  in  operating  for  cancer,  do  justice  to  one  of  the 
imperative  conditions  ret^ognized  from  the  olden  time  to  lie  all-important, 
namely,  tlie  removal  of  every  particle  of  diseased  tissue,  and  expect  in 
years  to  come  to  have  a  much  larger  proportion  of  permanent  cures  after 
the  extiq>ation  of  cancers. 

Now  let  us  see  how  this  applies  to  the  total  extirpation  of  the  utenis 
through  the  vagina.  If  this  operation  were»  or  might  t>e  in  the  future, 
made  as  safe  as  ovariotomy  tiow  is  in  the  hantls  of  the  best  operators,  or, 
as  might  not  unreasonably  be  expected,  almost  as  safe  as  the  suprava- 
ginal amputation,  we  might  then  be  justified  in  preferring  the  former  to 
the  latter  method  for  the  more  effectual  removal  of  all  the  diseased  tissue. 
The  vagimil  exiiqiation,  for  instance,  enables  us  to  remove  the  spread 
nodules  and  infiltrated  lymph-glands  from  the  broad  ligaments  and  the 
pelvic  cellular  tissue.  But  the  nyieration  has  not  yet  reached  such  a 
degree  of  perfection  and  consequent  safety  that  we  are  justified  in  suli- 
stituting  it  for  the  less  dangerous  supravaginal  amputation,  and  so  much 
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the  more  as  the  latter  counts  among  its  results  some  cases  of  permanent 
recovery,  besides  the  numerous  cases  in  which  the  patient's  condition  was 
sufficiently  ameliorated  to  give  her  a  longer  period  of  happy  existence  in 
her  family,  enabling  her,  for  a  time,  to  resume  domestic  duties. 

On  the  other  hand,  the  material  existing,  and  the  results  so  far  ob- 
tained, have  won  for  this  operation  a  higher  position  than  that  accorded 
to  it  by  John  Erichsen  in  his  address  before  the  Surgical  Section  of  the 
International  Medical  Congress,*  in  which  he  chooses  to  designate  such 
operations  as  "  surgical  triumphs  or  operative  audacities,  applied  to  the 
diagnosis  or  cure  of  diseases,  in  which  but  little  of  ultimate  advantage 
and,  certainly,  much  of  immediate  peril,  may  be  expected  from  operative 
interference." 

In  natural  science  we  have  no  right  to  expect  anything  good  or  bad 
without  asking  nature  the  right  questions  in  the  right  terms.  What  the 
final  answer  to  the  question  asked  regarding  the  vaginal  extirpation  of 
the  uterus  for  the  cure  of  cancer  will  be  we  do  not  know.  But  with 
sufficient  skill  and  in  careful  hands  this  operation  does  not  involve  an 
amount  of  unavoidable  danger  considerable  enough  to  prevent  us  from 
being  justified  in  resorting  to  it  when  indicated  in  a  disease  which  we 
know  to  be  necessarily  fatal,  and  with  full  confidence  in  our  ability  to 
make  the  method  of  operation  still  more  nearly  perfect,  and  so  lessen  its 
dangers — a  result  which  can  be  obtained,  not  by  sterile  a  priori  reason- 
ings as  to  the  right  of  its  existence,  but  only  by  an  earnest  and  impartial 
trial. 

♦  lancet.  1881,  vol.  ii,  p.  227. 
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The  history  of  the  dead  body  before  us  is  the  following: 

The  patient,  Mrs.  Murphy,  was  a  woman  of  about  fifty  years  of  age.  No  reliable 
history  of  previous  life  and  health  could  be  obtained.  Uer  statements  were  incoosisteDt 
and  unreliable.  A  fair  history  of  epilepsia  gravior  could,  however,  be  made  out.  Seizures 
occurred  about  once  a  month.  Patient  was  known  to  be  insane.  She  was  discharged  by 
the  house  physician  to  County  Poor  House,  but  through  neglect  of  the  nurse  remained, 
and,  December  1st,  the  attending  physician  ordered: 

I^.     Potassii  bromidi 5 j 

Aquee ad  S^v 

M.     SiG. — One  dram  every  two  hours. 

December  2d:  By  an  oversight  no  medicine  was  given  yesterday.  Had  1  dram  of 
above  prescription  at  li  m.,  another  at  2  p.  m.,  and  another  at  5  p.  m. 

December  3d:  9.30  a.  m.  :  Discovered  patient  in  a  stupor.  Can  be  partially  roused  by 
irritation,  but  immediately  relapses  into  a  condition  of  stupor  when  the  irritation  is  dis- 
continued. When  the  integimient  of  limbs  is  pinched,  she  draws  up  the  limbs  but  does 
not  speak.  She  sat  up  in  bed,  and  was  gotten  into  a  chair  for  a  short  time.  Drank  part 
of  a  glass  of  milk.  Slight  jactitation  of  hands,  pupils  equal  and  normal  in  size,  only  slightly 
responsive  to  light.  Pulse,  64,  irregular  and  feeble;  temperature,  98.1**  F.;  respiration,  iO. 
On  making  inquiries  as  to  the  cause  of  this  condition  of  affairs  it  was  ascertained  that  about 
fifteen  hours  prior  to  this  time  patient  had  drunk  the  contents  of  the  bottle  containing  the 
bromid  of  potassium  solution  prescribed  for  her,  which  had  been  left  on  the  table  beside 
her  bed.  Nine  drams  remained  in  the  bottle,  and  this,  with  the  3  drams  given  by  the  nurse, 
left  a  balance  of  IJ2  ounces,  representing  300  grains  of  bromid  of  potassium  taken  by 
patient  at  one  time. 

Unfortunately,  the  nurse  did  not  comprehend  the  situation,  and  no  one  was  notified 
of  the  mishap.  Patient  continued  in  stupor,  without  convulsions  or  paralysis,  until 
10.30  p.  M.,  when  she  died,  twenty-eight  and  one-half  hours  after  taking  the  potassium 
bromid. 

Note  Made  by  Dr.  Bridge. — At  6  p.  m.  took  her  300  grains  of  potassium  bromid.  Soon 
went  to  sleep,  and  slept  until  9  p.  m.,  when  she  Ix'gan  to  be  delirious  and  walked  about. 
Had  to  be  tied  in  bed  about  4  a.  m.,  about  which  time  or  soon  after  stupor  commenced. 

Antemortem  diagnosis  in  this  case  was  poisoning  by  an  overdose  of  potassium  bromid, 
of  which  as  much  as  300  grains,  that  is,  5  drams  or  HO  grams,  had  been  taken  at  one  time. 

As  I  do  not  know,  from  the  literature,  of  any  case  of  death  caused  by 

♦  Chicago  M«l.  Review,  188!?,  vol.  v,  p.  40. 
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an  overdose  of  potassiitiii  broiiiid,  the  case  before  us  today  is  of  very 
considerable  interest,  and  I  propose  to  make  an  especially  careful  and 
tliorough  examination  of  the  body. 

Before  proceeding  witli  this  I  will  briefly  state  what  toxicology 
teaches  us  about  the  etf<X'ts  of  overdoses  of  pota.^sium  bromid,  in  order 
to  compare  these  with  the  symptoms  of  the  ease  under  consideration. 
A  dose  of  from  6  to  10  grams  will  cause  transient  headache,  pressure  in 
the  temporal  regions,  slow  anil  difficult  speeclu  and  delirium,  which 
persist  for,  but  disaijpcar  after,  about  twenty-four  hours.  After  a 
dose  of  15  grams,  the  following  additional  symptoms  are  noticed :  The 
pulse  decreases  to  40;  the  heart -beat  be(_^omes  irregular,  and  the  bodily 
temperature  is  lowered  1.1^  F.  below  normal- — that  is,  to  97.^°  F. 

In  rabbits  a  dose  of  4  grams,  administered  either  siibcutaueously  or 
by  the  stomach,  causes  collapse,  cessation  of  motion  and  sensation^  and 
in  from  fifteen  to  forty  minutes  death  occurs,  with  symptoms  of  paralysis 
of  the  heart.  A  dose  of  *i  grams  occasions  nearly  the  same  train  of 
symptoms,  which,  after  two  or  three  days,  terminate  either  in  recovery 
or  death,  immediately  preceded  by  dyspnea  and  convulsions. 

The  action  of  potassium  bromid  on  the  heart  has  been  studied  only 
in  frogs.  After  the  subcutaneous  injection  of  1  or  ^  grains,  that  is  6 
to  10  decigrams  of  the  salt,  the  following  phenomena  have  been  noticed 
on  the  denuded  heart :  Contractions  of  the  auricles  continue  regular  and 
rhythmic  for  a  long  time,  while  the  contractions  of  the  ventricles  Ijecome 
slow  and  weak,  so  that,  in  the  time  0€cu|jied  by  two  or  three  contractions 
of  the  auricles,  there  is  only  one  contraction  of  the  ventricles,  and  this  is 
superficial  and  incomplete.  Iti  consequence  of  this  we  may  expect  to 
find  a  slow  and  weak  arterial  pulse.  Finally,  the  contractions  of  the 
heart  cease  entirely. 

When  we  compare  these  facts  with  the  history  of  the  case  Fiefore  us, 
we  find  that  the  irregular  and  feeble  pulse  of  00,  and  the  decrease  in  tem- 
perature of  four-tenths  of  one  deg^rce,  are  in  conformity  with  the  symp- 
toms of  an  overdose  of  bromid  of  potassium.  Besides  this,  the  condi- 
tion of  sopor  or  stupor,  noted  December  3d,  agrees  with  the  symptoms 
wc  would  expect  to  find.  But  tlie  symptoms  noted  by  Dr.  Bridge,  that 
the  night  after  the  supposed  overdose  of  potassium  bromid  the  patient 
got  out  of  bed,  walked  about,  and  became  so  unmanageable  that  she 
had  to  lj€  tied  to  her  bed  early  in  the  morning,  are  greatly  at  variance 
with  the  main  symptoms  of  pota^ssium  bromid  poisoning,  as  a  patient 
with  general  fmralysis  and  anesthesia  will  not,  as  a  general  rule,  be 
able  even  to  get  out  of  bed. 

What  we  may  expect  to  find  in  the  body,  if  the  diagnosis  of  pota^ssium 
bromid  poisoning  is  correct,  cannot  be  definitely  stated,  as  no  case  of 
the  kind  is  yet  on  record.  But,  approximately,  we  may  ex]iect  to  find 
the  same  conditions  as  after  poisoning  by  other  salts  of  potiissium. 
These  may  be  briefly  stated  as  follows:  Liquid,  dark-colored,  non- 
eoagidated  blood,  flabby,  nncontracted  heart,  the  walls  of  which  present 
a  little  cloudy  swelling.  Aside  from  this,  all  the  organs  of  the  body 
should  be  perfectly  healthy  in  appearance. 
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Autopsy  made  forty  hours  after  death.  Bcxly  well  nourished.  No  edenui:  rigor 
mortis-  Inside  right  elbow-jmnt  and  pcwterior  part  of  extremities  and  trunk  find  the  usum] 
bluisb-red  spots  of  cadaveroui*  diset)loration.  Pupilu  moderately  dilated  and  «qual  in 
siise.  Adipose  swl>cut«neous  tissue  of  medium  tliickness  and  narmAl  appearmncp,  Tb 
verse  miwcles  somewhat  pide  and  drj%  otherwise  of  normal  appearance. 

Thorax:  PericitrdUl  sac  contains  J  •>  ounee  of  clear  serous  fluid,  normal  in  Appearance. 
Flenrt  of  norraal  shape  and  size.  Both  ventricleii  flabby.  Right  ventricle  does  not  con- 
tain a  trace  of  eoagubmi.  All  the  blood  is  in  litjuid  condition.  The  same  is  true  of  left 
ventricle  and  the  jiuncles.  Pericardimn  naturuL  Eiidocanlium  and  valves  no 
Left  ventricle  contains  a  little  liquid  IiIixhI  of  bright-red,  arterial  color.  Blood  from  ' 
ca.YSS  i»  liquid  and  dirty,  dark- brown ish  red  in  color. 

Lungs:  Left  pleural  cavity  contains  a  little  clear  seroiis  fluid.  Left  piirietal  and  vis- 
ceral pleune  normal.  Left  lung,  upptT  lobe*  normal.  Ixjwer  lobes  a  little  more  filled  with 
blood  than  nonnal.  A  little  commencing  hypostatic  pneumonia  and  some  puriform  fluid 
in  bronchial  tubc^i.  Right  lung,  upper  loties  normal.  In  lower,  some  hypostasis  but  no 
pneumonia.  Blcrtxl  from  venre  aiva*  microscopically  examined.  Red  blood-corpuscles 
not  discernible  as  such,  but,  instead,  find  irregular  clusters  of  pale-red  color  in  which  the 
sliape  and  outlines  of  blood -corpuscles  cannot  be  discovere^l,  and  which  look  as  though  a 
number  of  softened  blood -coqjuscles  bad  been  melted  together.  Blood  from  ventricles  of 
heart  shows  distinct  outlines  of  red  blood-corpuscles  not  miited  in  rouleaux.  The  blood- 
corpuscles  here  are  somewhat  pnle»  and  the  circumlerenoes  mostly  crenated. 

Abdominal  catr'dy:    Contains  no  fluid.     Peritoneum,  parietiil  and  \^sceral,  perfectly 
normah     On  upper  part  of  ileum  we  find,  to  an  cjrtent  of  one  yard,  all  the  perivsjicular  i 
lymph-spaces  injef-ted  with  yellowij<h-wliite  matter  (chyle),  so  as  to  Lie  distinct  and  notic 
able  over  all  the  intestine.     Ileum  contain.^  yellowish,  mucous  matter  of  norma)  ap 
ance.     In  duodenum  this  mucous  matter  is  more  l>rownish  from  the  coloring- matter  of  th 
bile.     Colon  contains  thin  yellowish  fecal  matter.     Splei^n  nonnal  in  shape»  size,  and  ap- 
penrance.     Liver  normal  in  shape  and  size;    a  little  pale  and  flabby.     Tissue  on  cut  sur- 
face somewhat  fMile  and  flabby  from  a  little  cloudy  swelling,  otherwise  natural. 

Mucous  membrane  of  mouth,  tongue,  palate,  and  pharynx  natural.  In  lower  half 
of  esophagus  are  found  numerous  small  erosion.-*  of  epitlielium,  in  size  from  a  point  to  * 
pin^s  head,  and  further  down,  near  the  eardia,  larger  surfaces  of  epithelium  are  thrown  off 

The  stomach  in  half  full.  It  contains  a  thin,  grayish,  alimental  fluid,  in  which  white 
piet^^s  of  coagulated  mitk  are  disseminaleil.  Mucous  membrane  of  stomach  in  lower  i 
of  fundus  and  corpus  is  in  a  state  of  emollition  from  contact  with  the  alwve-describcd  alV 
mentarj'  contents.  But  in  portions  of  stomach  where  the  contents  are  not  in  contact  with 
the  wall  wc  find  mucous  membrane  covereil  with  a  whitish,  tenacious  matter,  under  which 
the  mucous  membrane  is  natural.  Xo  signs  of  inflammation,  therefore  no  gastro-enteritis. 
Commencing  decomposition.  Mucous  membrane  of  ciuoclenum  normal;  of  upper  part 
of  jejunum  and  rest  of  ileum,  colon,  and  rectum  perfectly  nonnal  and  healthy  in  appearance. 

Kidncyx:  Nonnal  in  shape,  size,  and  appearance,  except  that  the  tissue  is  a  little 
flabby  and  somewhat  pale.  Xo  nephritis.  Bladder  empty,  raucous  membrane  nonnal 
Vagina  contains  some  yellow,  purulent  fluid.  Mucous  membrane  normal.  Mucous 
membrane  of  cervix  and  corpus  uteri  normal.  External  os  uteri  shows  diffu.M?  superficial 
erosion,  with  injection  and  ecchymosis.  Numerous  adhesions  between  uterus  and  rectum, 
closing  culdesac  of  Douglas. 

Cranium:  Heavy,  unusually  thick-  External  and  internal  surface  nonnal.  Coronal 
siiture  partially  closeti,  especially  in  middle.  Sagittal  and  iambdoid  sutures  mostly 
closed.  On  the  inside  no  sutures  are  to  he.  seen.  The  thickening  of  the  skull  Ls  due  to  an 
about  equal  thickening  of  the  three  layers.  Internal  plate  is  about  three  or  four  tim^^a  as 
thick  as  norraal.  Dura  mater  shows,  on  external  side,  all  over  right  hemisphere,  a  dark, 
browniah'gray  discoloration  that  terminates  in  the  median  line  along  the  superior  longi* 
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tudinul  isiniii^.  Ditra  over  left  liienni!is.phere  is  nonnal  in  eulor,  Superior  longitudiniil  stuns 
contiiins  u  little  fluid.  In  rutting  tbmugh  the  dura  matcr  over  the  right  heniispliere  nboui 
Ij^i  onnetfs  of  liquid  bliMNl,  of  dirty  brtjwnisb  ci>lor»  etimes  out*  Over  left  hemisphere  the 
inside  of  dura  mater  is  normal.  The  gyri  are  flattened  over  this  hemisphere,  nut  promi- 
nent, a^  normal.  Between  the  dura  and  pia  mater  of  nghi  hemisphere  h  a  dol  of  dirty 
browTii>ih  color  that  has  compresM-d  the  hemi*iphert\  espeeiidly  in  the  region  of  the  tem* 
poral  lobe  and  fiiisure  of  Rolando,  Dura  on  Iwise  of  t  ranium  tan  be  eaivily  detaehed  from 
osseous  surface.  We  find,  all  over  right  side  as  well  as  in  iKime  places  on  left,  esj>ecially 
in  the  temporal  fossa,  the  following:  On  inside  of  dura  mater  we  find  «  coherent  membrane 
of  black,  broTM3ish  eolor  and  considerable  Pe»ist4inee*  and  of  f  rt>m  1  to  12  mm.  in  thickness. 
In  left  temporal  region  we  find  some  fresh  red  and  not  yet  diij-colored  patches,  where  we 
are  able  to  detach  a  fine  membrane  from  the  surface  of  the  dum  mater.  This  examined 
microscopically  presents^  as  you  will  see,  connective-tissne  fibers  and  young  connective- 
tissue  ceils  and  thin-wallcd  vessels.  In  the  great  longitudinal  fissure  we  find  the  right 
hemisphere  protniding  over  to  left  side  below  the  concave  bonier  of  the  falx  cerebri,  that 
is,  the  right  hemisphere  has  lieen  pushetl  over  against  left,  flattening  it.  Pia  mater  i* 
abnormally  adherent  to  gray  substance  of  hemispheres,  so  that  it  cannot  Ije  dct^cheil 
without,  in  some  plact*s,  destroying  the  surfacf  of  the  gray  matter.  Lateral  ventricles 
are  a  little  ddated,  and  contain  slightly  more  than  the  normal  quanlily  of  clear  cerebro- 
spinaL fluid.  Endothelium  in  the  lateral  ventricles  is  nonnal.  Wliite  and  gray  substance 
of  hemispheres  normal  in  appearance  and  consistence.  No  softening  or  hardening  of  the 
brain  tissue.  Corpora  striata  and  thalanii  optici  noniial  in  appearance  and  consistence. 
Vessels  of  brain  are  healthy.  SnrfatH?  of  right  hemisphere  is  bro^^iish  in  color  from  im* 
bibition  of  hematin  from  the  extravasated  blood.  Pons  varolii,  cerelx'lUim.  crura  cerebri, 
medulla  oblongata,  and  fourtfi  ventricle  are  p<*rfeclly  normal. 

Posfmoriem  Diagtmmji, — Chronie  internal  hemorrhagic  pachymeningitis,  with  hem- 
orrhage and  compression  of  brain. 

Internal  hemorrhagic  pachymeniniritis,  or  the  IttEmatoma  durw 
muiris  of  olden  times,  in,  as  yoii  wiil  know  froin  yotir  iext-bookN^  one  of 
the  rarer  consequences  of  chronic  alcoholism.  It  ji^ives  rise  to  no,  or 
rather  to  indistinct,  cerebral  symptoms,  and  has  for  its  natural  ter- 
mination sooner  or  later,  hut  inevitalily,  a  hemorrhage  sufficient  to 
cause  death  hy  intracranial  j>ressiire.  I  make  this  lirief  statement 
merely  because  the  nniin  qtiestion  we  have  to  discuss  today  is  not  the 
details  of  the  hemorrhaKic  pachymeningitis,  hut  rather  the  medico- 
legal considerations  of  the  case  now  before  ns»  which  are  comprised  in 
this  one  qtiestion:  Have  we  before  us  a  case  of  potassium  bromid  pois- 
oning, for  which  some  one  might  be  held  responsible,  or  a  hsematoma 
durte  matris  which  has  come  to  its  natural  ternunation? 

From  a  medicolegal  point  of  view  I  would  not  have  the  slightest 
hesitation  in  stating  to  the  coroner \h  jury  that  the  |>atient  came  to  her 
death  by  the  natural  termination  of  a  disease  of  the  dura  mater,  an<l 
consequently  that  no  one  could  be  held  accountable  for  her  death, 
Her  previous  epileptic  attacks  and  the  final  brain  symptoms,  stupor, 
delirium,  slow  j>ulse,  and  lowered  temperature,  may  all  be  nitionally 
accounted  for  by  the  postmortem  diagnosis. 

So  far  wc  have  considered  tlie  instructions  to  the  coroner*s  jury, 
which  considers  facts  only.  But,  proceeding  into  the  realm  of  theory, 
we  might  ask:   Is  it  possilile  that  such  an  overdose  of  potassium  bromid 
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as  was  taken  in  this  case  would  cause  the  terminal  hemorrhage  in  an 
individual  suffering  from  internal  hemorrhagic  pachymeningitis?  The 
answer  must  be  that  nothing  is  known  of  such  an  action  of  potassium 
bromid.  On  the  contrary,  experiments  on  dogs  and  rabbits  as  to  the 
effect  of  potassium  bromid  on  blood-pressure  have  shown  that  small 
doses  cause  lowered  pressure  and  quickened  pulse,  and  large  doses  low- 
ered pressure  and  bodily  temperature  and  slow  pulse. 

The  liquid  state  of  the  blood  and  the  flabby  heart  are  frequently 
met  with  in  cerebral  apoplexy.  Consequently  in  the  autopsy  just  made 
there  has  not  been  found  a  single  condition  traceable  to  any  tangible 
effect  of  an  overdose  of  potassium  bromid. 


VENOUS  ANGIOMA  OF  THE  FACE* 

REPORT   OF    A    CASE 


Charles  Burns,  aged  twenty-five,  lahoren  entered  Cook  County 
Hospital  September  3.  1H79,  and  wa.s  placed  under  Dr.  Feuger's  care. 
The  patient  stated  he  knew  of  no  hereditary  disease  in  his  family.  He 
had  never  heard  that  any  of  his  rehitions  had  had  a  tumor  of  any  kimK 
He  has  alway^s  had  gooiJ  health,  and  has  never  eontraetetl  venereal 
disease.  On  admission  Ifie  patient  was  foimd  to  tie  fairly  nourished, 
appetite  good,  l>o\vels  regular,  and  so  on.  On  examination  a  large,  lolm- 
lated,  irregularly  ovate  ttnnor  was  found  on  tlie  riglit  cheek,  as  shown  in 
Fig.  38,  extending  from  the  inner  eanthu.s  of  the  right  eye  downward 
and  inward  to  witliin  half  an  inch  of  the  angle  of  the  mouth;  then  up- 
ward and  outward  to  a  point  midway  be- 
tween the  outer  cant h us  of  the  eye  and 
the  tragus  of  the  ear,  and  from  this  jioint 
to  the  inner  angle  of  the  e>T,  involving 
the  greater  part  of  ttie  lower  eyelid.  The 
tumor  w^as  very  prominent,  of  a  bhiish- 
purj>Ie  color,  non-puls^iting,  hut  receding 
on  tirm  pressure.  To  tin:*  touch  it  was 
doughy  and  inelastic.  On  removal  of 
pressure  it  slowly  enlarged  to  its  former 
size  and  shai)e.  It  could  not  he  seen  or 
felt  on  the  inner  side  of  the  cheek,  in  the 
oral  cavity,  Imt  there  was  a  small  pur- 
plish spot  on  the  inner  side  of  the  lower 
eyelid.  There  was  also  a  small  tumor, 
about  the  size  of  a  j>ea,  and  of  the  sanie 
general  character  as  that  mcnt  ioncd  above ^ 

on  the  upper  lip,  to  the  right  of  the  median  line.  The  patient  stated 
that  the  tumor  was  congenital;  that  it  had  alw^ays  covered  as  large  a 
portion  of  the  face  as  at  present,  but  that  it  was  not  as  prominent 
years  ago  as  it  was  now.  It  had  ne%'cr  caused  him  any  inconvenience, 
except  when  he  exerted  himself,  when  it  would  l>eci*me  more  jirominent 
and  of  a  more  livid  hue,  but  would  soon  return  to  its  original  size  and 
color. 

Sepf ember  L?ih:   The  patient  having  l)cen  anesthetized.  Dr.  Fenger 
proceeded  to  remove  the  tumor,  making  the  incision  in  the  healthy  skin, 
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Fig.  38. — It  An^oma;  1,3,  fl*p«  of 
sktn. 
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near  its  margin.  When  he  came  to  the  eyelid,  it  was  found  that  some 
skin  here,  and  also  the  orbicularis  palpebrarum,  could  be  saved.  Nu- 
merous bleeding  vessels  were  met  with,  taken  up,  and  ligated  with  cat- 
gut. The  necessary  plastic  operation  for  covering  the  large  denuded 
surface  was  now  performed  in  the  following  manner:  A  flap  of  skin  from 
the  forehead  (2),  2J/^  inches  long  and  l}/^  inches  broad,  was  dissected 
loose  down  the  root  of  the  nose,  the  pedicle  at  this  point  being  ^  inch 
broad.  This  flap  was  turned  down  and  made  to  cover  the  upper  and 
inner  angle  of  the  wound.  The  remainder  of  the  denuded  surface  was 
covered  by  a  flap  taken  from  the  region  anterior  to  the  ear  (3),  having  a 
broad  pedicle  at  its  base. 

In  the  course  of  the  operation  ten  vessels  were  ligated  ^^-ith  catgut. 
The  flaps  were  now  united  with  plastic  pins  and  aseptic  sutures,  and 
antiseptic  dressings,  covering  both  eyes,  applied.  All  the  flaps  united 
by  first  intention.  The  loss  of  substance  of  the  skin  of  the  forehead  and 
the  region  anterior  to  the  ear  healed  up  in  seven  or  eight  weeks,  being 
aided  by  skin-grafting.  A  prominent,  tumor-like  thickening  at  the 
right  side  of  the  root  of  the  nose,  where  the  frontal  flap  had  been  bent 
down,  necessitated  a  slight  plastic  operation  for  esthetic  purposes,  which 
was  performed  two  months  later  by  Dr.  Gunn. 

Microscopic  examination  of  the  tumor  showed  that  it  was  covered  ^ 
with  the  normal  elements  of  the  skin,  containing  hairs,  sebaceous  and 
sudorific  glands,  between  which  numerous  enlarged  veins  were  to  be 
seen,  increasing  in  size  from  the  papillary  layer  downward.  In  the  loca- 
tion of  the  subcutaneous  tissue  were  found  irregular  cavities,  varjnng 
in  size,  filled  with  red  blood-corpuscles.  The  walls  of  these  ca\nties 
consisted  of  a  thick  layer  of  fibrillated  connective  tissue,  covered  by  a 
single  layer  of  pavement  epithelium,  the  cells  of  which  were  very  dis- 
tinct and  somewhat  smaller  than  the  pavement  epithelial  cells  of  the 
cells  of  the  skin  and  mucous  membranes,  and  each  of  which  contained  a 
large,  well-defined  nucleus.  The  peculiar  feature  of  the  epithelium  on 
the  walls  of  the  vascular  si)aces  of  the  tumor  was  that  its  cells  had  rather 
the  solid  appearance  of  epithelial  cells,  than  the  finer  and  more  gracile 
appearance  of  the  endothelial  cells.  Their  outlines  and  all  their  con- 
stituents were  easily  visible  without  any  preparation  with  nitrate  of 
silver  or  any  other  chemical  or  coloring  agents.  In  the  deeper  parts  of 
the  tumor  these  irregular  vascular  spaces  became  larger,  and  the  walls 
between  them  correspondingly  thinner,  but  in  all  cases  were  covered 
with  the  layer  of  epithelial  cells  already  mentioned. 


ON  OPENING  AND  DRAINAGE  OF  ABSCESS  CAVI- 
TIES IN  THE  BRAIN— ILLUSTRATED 
BY  A  CASE  * 

WITH    E.   W.    LEE,   M.D. 


The  antiseptic  method  of  operating  and  after- treatment  which  Iuxh 
been  so  great  a  gain  to  the  art  of  surgery  has  not  as  yet  Ikmui  t<?Htcd  to 
a  full  extent  in  operations  upon  the  brain.  This  is  natural  for  not  only 
have  we  inherited  a  just  dread  of  dealing  with  an  organ  the  large?  majority 
of  whose  diseases  are  dangerous  or  fatal,  but  our  knowledge  of  tin;  phy- 
siologic functions  of  the  brain  and  of  their  pathologic  modificrations  lM*ing 
extremely  limited,  we  are  not  in  a  position  to  fonn  an  a<;curaU;  diagnoniH 
of  such  pathologic  conditions  of  the  organ  as  call  for  surgic;al  intcrfen*nce. 
However,  during  the  latter  decennium  science  has  vigorously  attiurked 
the  problem,  and  the  brilliant  monograph  by  von  Bergmann,  **()n  In- 
juries to  the  Head,"  gives  promise  that  cxacrt  observations  and  patho- 
logic experiments  will,  in  time,  enable  us  somewhat  to  penctrati!  the 
obscurity  in  which  the  subject  now  lies. 

We  shall,  in  this  pai)er,  confine  our  remarks  U)  traumatirr  cerebral  ab- 
scess, and  to  such  surgical  points,  their  diagnosis  and  treatment,  as  may 
receive  some  elucidation  from  the  following  case. 

The  principal  authors  who  have  written  on  abscess  of  the  brain  CAIkt- 
crombie,  Lallemand,  Griesinger,  Bruas,  I^eljert;  nearly  all  come  to  the 
conclusion  that  it  Ls  a  necessarily  fatal  disease.  Although  s^>me  of  them, 
and  among  them  Bruns,  were  unwilling  to  deny  the  |Kissibility  of  a  njkih- 
taneous  resolution,  yet  nolxxly  had  ever  iMjfrn  able  tr>  fumlnh  a  jirrKif 
thereof,  until  Rose,  of  Berlin,  formerly  of  ZUrii-h,  published  a  ^aw.t 
in  which  Wilms  had  made  a  diagnosis  of  cerebral  sAmtenn  ronse^|uent 
upon  internal  otitis. 

The  patient,  who  was  a  child,  recovered.  Many  years  afterward  the 
patient  died  as  an  adult  of  croupous  pneumonia.  The  fKistmortem  fx- 
amination  revealed  five  or  seven  cavities  in  the  brain,  the  remains  of  mul- 
tiple abscesses;  these  cavities  were  lined  with  a  thick  r;onne^:tive-ti«.mje 
membrane  and  filled,  one  with  a  seroas  fluid,  the  othen  with  chwi^y 
matter.  Rokitaasky,  as  early  as  1S46,  writesj  that  cerebral  abvr^riiM, 
though  usually  fataC  may  be  completely  cured. 

This  possibility  of  spontaneous  resolution,  tr^getber  with  tli^  f/^/«j*ji- 
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liiliiy  of  spontaneous  evacuation  by  ulceration  upward  through  the  vault 
of  the  tTatiium,  or  downward  into  the  orbital  or  nasal  cav^ity,  furnishes 
the  lie.st  jystifiealion  of  the  surgeon's  non-interference  with  the  disease: 
tiut  when  we  consider  how  exceedingly  rare  is  tlie  si}ontaneuu.s  cure  of 
brain  abscess,  this  jiistitication  must  apjjear  rather  slender.  In  tlve 
great  majority  of  cases  the  surgeon  is  deterred  by  the  difficulties  of  the 
diagnosis.  The  symptoms  of  commotion  of  the  brain  and  of  fracture> 
are  recognized  with  coniijarati%*e  ease,  l)Ul  the  symptoms  of  leptomenin- 
gitis (inflammation  of  pia  mater)  and  of  emollition  or  ent'ei)halitLi  proper 
so  closely  resemble  those  of  cerebral  at>scess  that  the  f*>rmalion  of  an 
accurate  differential  diagnosis  often  becomes  an  impossibility.  Thus 
we  read  of  a  number  of  cases  in  which  trephining  was  performed  with  a 
\'iew  to  evacuate  an  abscess,  and  in  which  the  disease  afterw^ard  found 
to  exist  was  meningitis  or  encephalitis. 

In  not  a  few  of  the  cases  of  meningitis  (Rivington,  Gross,  Shallon) 
the  patients  died  in  from  three  to  twenty-four  hours  after  the  operation* 
Such  experience  naturally  makes  the  surgeon  reluctant  to  have  recourse 
to  the  trephine,  and  it  does  so,  perhaps,  more  than  is  justifiable,  acute 
leptomeningitis  being  as  necessarily  fatal  as  cerebral  abscess,  if  not  even 
more  so.  Under  such  doubtful  circumstances  the  operation  of  trephin* 
irig  will,  in  ease  the  disease  be  leptomeningitis  or  encephalitis,  cut  off  some 
hours  of  utore  or  less  unconscious  life,  Imt,  on  the  other  hand,  if  an  ab- 
scess  should  be  present,  it  may  save  the  patient's  life.  The  aspect  of 
things  is  widely  different  in  such  cases  as  Dentu's,  in  which  trephining 
and  opening  of  the  dura  mater  may  be  assigned  as  the  causes  of  a  subse- 
quent and  not  ])reexistent  fatal  leptonieningitis. 

We  arc,  however,  convinced  that  svieh  disastrous  consequences  can  be 
prevented  i>y  antiseptic  ]>recautions — at  all  evciUs  in  cases  in  which  it  is 
possible  strictly  to  observe  them.  This  may,  indeed,  considering  the 
insane  violence  of  patients  suffering  from  brain  disease,  in  many  instances 
t>rove  a  matter  of  exceeding  difficulty.  We  shall  consider  this  point 
thoroughly  in  another  place.  Bergmann,  in  discussing  the  treatment  of 
cerebral  abscess,  unhesitatingly  sets  it  down  as  an  axiom  that,  *'w'her- 
evcr  there  is  an  accumulation  of  pus,  tre|>hining  is  most  clearly  and  in- 
dulntably  indicated,  for  the  opening  of  an  abscess  in  the  brain  is  as 
necessary  as  in  any  other  j)urt  of  the  body/'  and,  we  would  add,  even 
more  so.  A  correct  diagnosis  of  aUscess  ha\  ing  been  made,  the  further 
difficulty  presents  itself  of  locating  it  with  sufficient  accuracy,  soas  to  be 
able  to  find  it.  A  number  of  cases  are  on  record  (Bergmann  cites  more 
than  half  a  dozen)  in  which  a  correct  diagnosis  had  l>een  made,  the  tre- 
phine als*>  put  on  more  or  less  at  the  right  place^  but  the  knife  or  trocar, 
the  instruments  usually  employed  for  the  purpose,  [>assing  into  the  brain 
and  near  the  walls  of  the  abscess,  nevertheless  missed  it.  We  intend  to 
show,  by  the  following  case,  that  this  difficulty  can  be  obviated  by  mul- 
tiple exj>loratory  aspirations,  performed  at  interstices  sufficiently  small 
to  prevent  any  alisccss  from  escaping  detection,  even  if  the  trephine 
oiiening  should  not  liave  been  made  at  the  point  of  the  skull  neareiit  the 
abscess. 
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There  sLill  reniairi  to  lie  consiilereiJ  a  large  number  of  cases  of  cerebral 
abscess  on  rec*ord  in  which  trephining  was  performed,  pus  evacuated,  and 
temporary  relief  obtaineii — even  commencing  convalescence;  }iul  later 
on  relapse  followed  and  the  cases  came  to  a  fatal  termination.  It  is 
possible,  judging  from  the  success  the  jjraetice  Fias  met  with  in  the  treat- 
ment  of  abscesses  in  otlier  situations,  that  drainage  of  the  cerebral  ab- 
scess cavity,  with  or  without  wasjiing  out,  would  have  saved  some  of 
these  cases  by  preventing  I  he  reaccnmulation  of  pus  and  the  continuous 
infection  of  the  surrounding  brain  tissue,  the  acute  edema  of  which  is 
well  known  to  be,  as  a  rule,  the  final  cause  of  death.  As  far  as  we  are 
aware,  draining  and  washing  out  of  cerebral  abscess  cavities  has  hereto- 
fore not  been  tried;  that  it  can  Ik*  effected  and,  to  say  the  least*  without 
any  detriment  to  the  patient,  will  be  shown  by  the  following  case: 


Case, — Police  officer  Patrick  Muhihill,  of  the  Chicago  police  force,  received,  on  De- 
cember 3,  18HtI,  nhoui  "i  P.  M.,  whiJe  attempting  to  effect  the  arrest  of  a  crimmai,  a  pistol- 
shot  woimci  liver  his  lt*ft  eyebrow.  Tht*  bullet,  as  near  as  coulti  he  as^'ertaiTKcl.  of  fJi2  ealiber, 
struck  the  barrel  of  Muivibiiri*  pistol,  and,  g^laocLcig  off,  entered  the  left  supra-orbital 
region.  The  shot  had  lieen  fired  at  a  ilistunee  of  lf>  or  li>  feet,  Piitient  felt  the  bullet 
strike  his  head,  and  i  mined  lately  fell  to  the  floor  iu^^nsible.  lie  lay  thus  for  about  a 
minute,  when*  coming  to,  «ind  feeling  but  slight  ^wuji,  he  arose  and  walktnl  up  and  down  the 
room.  A  patriil-wagtju  wa.s  called,  the  patient  walked  up  to  it»  got  in,  and  was  taken  to 
his  residence,  about  half  a  mile  distant,  where  the  wonnd  was  dressetl.  At  ttiat  time 
patient  eonld  still  see  with  his  left  eye. 

Dr.  Howe,  who  waseal!e*h  found  a  i^niall  wound  of  entrance  over  the  left  supra-orbital 
margin  where  it.'*  midtlle  and  outer  third  jt>in.  He  introduced  a  probe  and  ili.HCovered  that 
the  bone  of  the  margin  bad  been  fraetun*d;  following  the  snbeutaneous  track  of  the  bullet 
upward  and  outward  for  about  S  em.  he  distinctly  felt  a  ban!  body  knlged  iK'ueath  the 
&kiu.  This  wa^  cut  down  upon,  and  an  irregularly  shajR-d  piece  of  lead  extraeleit.  The 
wound  was  washed  out  with  a  i,5  per  cent,  solution  of  carbolic  acid,  a  small  drainage* 
tul)e  drawn  through  the  whole  length  of  the  canal,  and  an  antiseptic  dressing  applied. 
Toward  evening  the  lids  of  the  left  eye  had  become  Lilematona  to  such  a  degree  that,  their 
sepamtion  tx^ng  impossible,  the  doctor  was  compelled  to  refrain  from  making  an  examina- 
tion of  the  eyeball. 

No  unfavorable  symptoms  apiieart^d  for  forty-eight  hours;  ]iatienl  had  no  pain,  and 
pulse  and  temperature  remained  normal. 

December  iUh:  In  the  moniing  the  jjatient  compliunetl  of  intense  headache,  espeeinlly 
on  the  left  side  of  the  head,  and  of  paui  in  the  ilepth  of  the  orbit.  Temperature,  1*9.5*  F. 
He  had  vonnte^t  once  the  night  before.  t>n  removing  the  dres.«^ing,  no  evidences  of  sup- 
puration were  ,set*n;  a  slight  swelling  was  noticeable  along  the  track  of  the  wound;  the 
edema  of  the  litJs  wjus  cijnsidenibleK  Professor  tlolmes,  of  the  Eye  and  Ear  Infirmarj% 
examinctl  the  eye  afterward,  and  found»  on  separating  the  lids,  a  moderate  degree  of 
exophthalmos.  Patient  stated  that  he  had  lost  vision  in  his  left  eye;  solution  of  atropin 
wos  dropped  into  it. 

During  the  subsec|nent  two  days  the  orbital  pain  and  headache  continueil  to  increase, 
but  there  was  no  vomiting,  nctr  did  other  brain  symptoms  appear.  The  wound  now^  com- 
menc€»<l  to  disciuirge  freely.  Patient  wasi  placed  under  the  care  lA  Dr.  Lee.  who  called  in 
Dr.  Fenger. 

Dectmher'Jth:  Tempennture,  10^.5**  F,  Headache  steadily  increasing.  On  account  of 
these  symptoms  we  anesthetize*!  the  jmticnt  and  itperated  upon  him.  assisted  by  Dr.  J.  B. 
Murphy,  who  had  just  retiuned  from  \'ienna,  as  follows;  An  incision*  starting  from  the 
^-1 
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entrance  opening,  was  carried  forward  for  an  inch  through  the  canal  of  the  wound,  ending 
at  the  point  where  the  bullet  had  been  excised;  a  second  one,  beginning  at  the  entrance 
opening,  was  made  3^  inch  downward  through  the  eyebrow  and  running  under  the  margin 
of  the  orbit.  This  revealed  a  comminuted  fracture  of  the  supra-orbital  ridge.  A  number 
<^  small  pieces  of  lead  were  found  among  the  fragments  of  bone,  and  a  few  of  them,  im- 
pacted in  fissures  of  the  ridge,  could  be  removed  only  by  chiseling  off  the  irregular  edges  of 
the  fracture.  An  opening  was  then  discovered  leading  into  the  frontal  sinus,  but  the  probe 
failed  to  detect  any  fracture  of,  or  to  find  any  passage  through,  the  Uimina  interna  into  the 
cranial  cavity.  A  small  abscess  cavity  in  the  roof  of  the  orbit  gave  exit  to  about  two  drams 
<^  pus,  but  no  fracture  could  be  detected  there.  After  washing  the  wound  with  a  2^  per 
cent,  solution  of  carbolic  acid,  a  large  drainage-tube,  7  mm.  in  diameter,  was  inserted  in 
the  abscess  cavity,  and  a  smaller  one  along  the  track  of  the  wound,  the  edges  of  which 
were  united  over  the  tube  by  sutures.  An  antiseptic  dressing  was  put  on,  and  the  wound 
syringed  twice  daily  with  a  2.5  per  cent,  solution  of  carbolic  acid. 

December  10th:  Temperature,  100.5**  F.  A  little  sickness,  caused  by  the  ether;  other- 
wise patient  has  improved;  orbital  pain  and  headache  have  greatly  diminished;  edema  of 
the  eyelids  and  conjunctiva  bulbi  as  before. 

December  IJ^h:  Pulse  and  temperature  normal;  no  headache,  no  pain;  discharge 
from  wound  has  diminished. 

December  2^h:  Patient  feels  perfectly  well;  sleeps  quietly  all  night;  has  a  good 
appetite;  leaves  his  bed  and  walks  about  the  house,  even  up  and  down  stairs.  Now  and 
then,  but  not  every  day,  he  is  seized  with  slight  attacks  of  headache,  extending  over  the 
left  side  from  the  frontal  to  the  occipital  region.  This  headache,  never  accompanied  by 
vomiting  or  dizziness,  would  last  from  two  to  four  hours.  Patient's  eye  could  perceive 
light. 

December  30th:  Pulse  and  temperature  normal.  Patient  complains  of  headache  and 
nausea;  he  is  put  on  liquid  diet  and  physic. 

December  Slat:  Headache  and  nausea  have  disappeared. 

January  5,  1883:  Pulse  and  temperature  normal;  no  headache  since;  the  wound 
has  healed  down  to  the  apertures  for  the  tube. 

As  the  patient  felt  restored,  he  went  out-of-doors  for  the  first  time  since  reception  of 
the  injury,  intending  to  take  a  ride  in  a  cutter.  While  in  a  police  station  which  he  visited 
he  began  to  feel  faint.  This  was  about  1  p.  m.  lie  then  took  a  car  and  rode  home.  He 
subsequently  vomited,  and,  feeling  a  pain  in  the  left  half  of  his  head,  went  to  bed.  In  the 
evening:  Pulse,  70;  temperature,  normal;  he  complained  of  headache  and  of  a  feeling  of 
depression;   he  frequently  sighed,  but  when  questioned,  answered  intelligently. 

January  6th:  Pulse,  68  and  full;  temperature,  normal;  headache  and  nausea  persist- 
ent;  intellect  rather  dull,  but  answers  still  intelligible. 

January  7th:  Headache  continues;  nausea  has  somewhat  diminished;  pulse,  63  and 
increasing  in  volume;   temperature,  normal;   intellect  exceedingly  dull. 

The  pulse  now  kept  falling  slowly;  the  temperature  remained  normal,  and  patient 
became  more  and  more  comatose.  However,  he  still  answered  questions.  There  was  no 
aphasia  and  no  paralysis. 

January  llthy  evening:  Pulse,  54;  temperature,  99.5**  F.  The  coma  had  reached 
such  a  degree  that  patient  could  be  roused  only  with  difficulty. 

January  12th:  Patient  is  in  profound  coma,  and  has  involuntary  discharges  of  urine. 
Pulse,  56;   temperature,  99°  F. 

Increasing  coma,  accompanied  by  a  slow  pulse  and  almost  normal  temperature, 
clearly  indicated  augmented  intracranial  pressure.     This  might  have  been  due  to — 

1.  An  abscess  or  collection  of  pus  which  had  formed  between  the  cranium  and  dura 
mater,  somewhere  in  the  >ncinity  of  a  possible  fracture  at  the  seat  of  the  injury. 

2.  An  acute  meningitis  spreading  from  the  seat  of  the  injury. 
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3,  An  abscrss  of  the  brain,  in  spite  of  the  abscncf  nf  local  sj-mptoms.  Such  an  ab* 
scess  would  probiilily  be  kx^iid  in  the  fmntal  k)be,  not  far  imm  the  scat  of  the  injury* 

In  oiir  opinion  the  normal  state  of  tenipemture  pointed  ralher  to  an  abscess  than  to 
meninifitis.     Tntler  these  cinninistanees  we  *Jeeiiiecl  it  aclvi&«ble  to  restjrt  to  trephining* 

The  Opertition. — Patient  was  laid  on  a  talile.  As  the  coma  seemed  auffieiently  pro- 
found to  substitnte  anesthcjiia*  no  ether  was  administered.  The  left  eyebrow  and  the  left 
half  of  the  head  were  shavefl,  and  the  skin  clram'ti  with  sonip  and  nail-brush  and  a  5  per 
cent,  solution  of  earbolie  acid.  Tlie  knife  was  entered  at  the  original  wound  of  entrance, 
4  em.  to  the  inner  side  of  the  lineji  st^micireulnris  siiperior,  and  then  passed  directly 
upward  for  a  distiince  of  2  inches,  cutting  tlirough  the  galea  and  pt*rio8teiiin.  The 
trephine  eraptoyed  had  a  diameter  of  17  nun.;  it  waa  placed  as  foUow^s:  its  lower  border 
%  cm.  alK>%e  the  supra-orbilii!  margin,  in  order  to  be  s\3re  of  avoiding  the  frontal  sinus; 
its  inner  bonier  4  cm.  to  the  left  side  of  the  ojedian  line»  and  it*  outer  border  1  cm.  to 
the  inner  side  of  the  linea  s*unieirciilaris. 

The  piece  of  bone  n*moved  presented  no  fracture,  and  was  perfectly  healthy;  the 
underlying  dura  mater  wns  of  normal  color,  Imt  tense,  so  a>i  to  protrude  into  the  trephine 
opening;  no  distinct  pulsations  were  visible,  A  crucial  incision  wa.s  made  in  the  dura 
mater,  but  no  pus  met  with  between  il  and  the  arachnoid.  The  arachnoid  and  pia  mater 
presented  their  normal  color,  and  there  was  no  trace  of  mcningitic  exudation.  A  hypo- 
dermic needle  attached  to  an  ordinary  hypfH^nnic  syringe  waa  now  used  to  make  a  suc- 
cession of  exploratory  punctures.  We  first  pushed  the  needle  downward!  toward  the  roof 
of  the  orbit,  wlience  nothing  was  withdnn^nn  but  a  litUe  bloo<l  and  debris  of  brain  sub- 
stance. We  then  introduced  it  successively  in  a  horizontal,  backward,  mward,  and  out' 
ward  direction,  the  result  remaining  the  same.  Concluding  that  the  abscess  lay  at  a  deptli 
beyond  the  reach  of  our  needle,  we  exchanged  il  for  one  of  greater  length.  This  long  neetlle 
was  entered  in  a  direction  l>ackward.  slightly  inward,  and  fK^rbaps  a  trifle  upwanJ;  on 
reaching  a  depth  of  ^  to  i*  2  incbes,  the  syringe  filled  with  a  tldn,  palish-red,  and  semi- 
transparent  fluid.  Poured  into  a  w%eglass,  it  emitted  a  peculiar  odor,  not  distinctly 
fetid*  and  somewhat  phosphorescent.  The  needle  was  puslied  in  a  scH^ond  time,  in  the 
same  direction  and  to  the  same  depth,  and  again  the  syringe  filletl  with  the  sjime  fluid. 
The  needle  was  now  nwnl  as  a  g^ude,  along  which  the  closed  blades  of  a  pair  of  narrow 
opcniting  ft*reeps  were  pusheit  in,  and  were  then  withdrawn.  On  separating  Ihe  blades 
of  the  forceps,  1  to  l^j  ounces  of  the  abovcHlesenlied  n*dclish,  opaque,  thin  fluid  spurted 
out  with  some  forc^,  followed  by  at  least  a  teasfMxjnf ul  of  thick  yellow  pus.  A  fenestrated 
tul>e,  10  cm.  long,  H  mm.  in  diameter,  and  (i  nmi.  hmien,  was  introduced  into  the  wound  in 
a  direction  Iwickward^  a  little  upwarfj,  and  somewhat  toward  the  median  line.  This  tube 
lay  within  the  dura  mater  to  the  extent  of  H  cm.,  and  immediatety  discharged  four  or  five 
drops  of  pus;  its  free  end  was  st^ured  with  a  disinfcete<l  safety-pin,  A  second  drainage- 
lube  was  inserted  along  the  roof  of  the  orbit,  where,  however,  no  ndthtionnl  ptis  was  dis- 
covered. The  borders  of  the  wound  were  stitchetl  together,  and  a  thoroughly  antiseptic 
dressing  applied,  the  o|H'iiing  Ik' ing  covered  with  a  pit^'e  of  protwtive  silk.  The  external 
wound  and  draipagc-tuU-s  were  dusted  over  witli  ioitoform,  and  the  patient  put  to  bed, 

Twti  hi>urs  after  the  operation  the  pulse  had  risen  to  tH;  three  hours  later  conscious- 
ness R'turne^l,  ami  patient  answered  questions  in  a  slow  tujt  coherent  manner, 

January  13th:  Pulse,  (J8;  tempi^rature,  101. 5*^  F.  No  headache;  no  nausea.  Pa- 
tient is  dressed  in  a  reeuml>ent  position,  as  he  feels  faint  when  attempting  to  assume  a 
sitting  posture.  The  abscess  cavity  was  washed  with  a  saturated  solulion  of  boric  arid 
by  means  of  a  gentJe  stream  from  a  fount  a  in -syringe.  Tire  drainage-tube  was  taken  out, 
deaoed,  and  replaceib 

Patient  was  drt»ssixl  twice  daily  for  two  weeks.  Prom  January  15tli  to  Jjinuary  30th 
patient  improve<i  steadily;  pidse  and  t*^mperature  had  In'come  normal,  and  intelligence 
perfect.     Patient  no  longer  complains  of  headache,  iileeps  well,  and  has  an  excellent  ap 
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Recent  observations  ha\*e,  furthermore,  shown  that  local  brain  symp- 
toms (Herdsyni|)tonie)  may  be  met  \\  ith  io  eases  of  meningitis  originat- 
ing in  the  jjsycliomotor  area.  It  is  readily  seen  that,  if  an  unerring 
diagnosis  is  required  of  the  surgeon  who  proceeds  to  trephine  for  cerebral 
abscess,  abscesses  in  the  brain  will  be  e%*acuated  only  when  pus  presents  j 
itself  at  the  bottom  of  the  wound,  either  spontaneously »  or  on  removal  of 
a  depressed*  penetrating  spicule  of  Ix^ne.  Indeed,  a  great  number  of 
successfully  opened  abscesses  were  just  such  cases* 

Of  the  opening  of  abscesses  that  do  not  thus  visibly  present  them- 
selves, or  are,  furthermore,  located  at  some  distance  from  a  preexistent 
w^ound,  we  shall  more  properly  speak  under  the  head  of — 

2.  The  Operation  of  Trephining. — Is  trephining  at  the  present  day, 
aided,  as  we  are,  by  the  antiseptic  method,  still  so  formidable  an  opera- 
tion that»  considering  the  unavoidable  uncertainty  of  the  diagnosis,  its 
performance  for  deep-seated  cerebral  abscess  cannot  be  pronounced 
justifiable?  Estlander  tells  us*  that,  since  the  introtluction  of  the  anti- 
septic method,  the  percentage  of  deaths  in  cases  of  cranial  fractures  with 
cerebral  injury  has  fallen  from  66  to  17,  and  there  is  good  reason  for 
trusting  that  thoroughly  aseptic  wounds  w^ill  depress  the  rate  of  mortality 
considerably  below  this  figure.  In  tlie^se  operations  life  and  death  are» 
of  course,  to  a  certain  extent  in  the  hands  of  the  operator. 

We  learn,  from  statistics  published  by  Blum,t  that  out  of  44  cases  in 
which  trephining?  was  performed  for  abscess  of  the  brain,  ^t  recovered. 

The  fatality  of  the  disease,  when  left  to  it  self »  comes  near  90  or  even 
100  per  cent,  A  reduction  of  tliis  frightful  deatli-rate  by  almost  one-half 
clearly  seems  to  advocate  the  oi>eratioiL  Still,  as  to  the  advisability  of 
this  operation,  surgeons  will  take  opposite  sides,  and  Sir  A.  Cooper*s 
dread  of  even  removing  a  depressed  spicule  of  bone  from  the  brain,  a 
consequence  of  disastrous  experience,  can  l>e  traced  through  surgical 
literature  down  to  the  present  day.  Rose,  as  late  as  1881,  tries  to  avoid 
trephining  for  cerebral  abscess,!  trusting  to  the  faint  hope  of  resolution 
or  spontaneous  evacuation.  Aseptic  trephining — and  we  should  remark 
that  Rose  invariably  uses  the  open-air  method  of  treating  wounds^ —  ; 
undoubtedly  deserves  to  lie  given  an  impartial  trial  before  abscesses  in 
the  brain,  left  to  themselves,  are  allowed  to  run  their  fatal  course. 

We  conclude  from  prior  reasons  and  learn  from  experience  that  if  the 
brain  be  healthy,  the  dangers  of  aseptic  trephining  can  be  greatly  les- 
sened by  the  care  and  skill  of  the  surgeon.  But  the  objections  to  opera- 
tive interference  in  cases  of  suppurating  leptomeningitis  or  emoUition, 
i.  (?.,  encephalitis,  are  to  be  seriously  considered.  How^  large  a  propor- 
tion of  deaths  is  to  be  attributed  to  the  incalculable  influence  of  the  shock 
in  giving  additional  impetus  to  an  existing  meningitis  or  encephalitis  it 
is,  of  coiu-se,  impossible  to  determine.  However,  it  should  not  be  forgot- 
ten, first,  that  these  diseases  are  in  themselves  exceedingly  grave,  Uie 


*  Virchow  and  HiracK's  Jahreabcricht,  1870,  vol. 
t  Lang^nlx^k's  Arcliiv,  1872,  vol.  xiii»  p.  4S9. 
J  Lo€.  cii„  p.  558. 
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prognosis*  of  traumatic,  diffuse,  suppurating  leptomeningitis  being  the 
worst  ima^iiiable»  namely,  death;  and,  second,  that  trephining  per- 
formed under  the  gravest,  we  should  say  premortal,  symptoms  of  intra- 
cranial pressure  from  abscess  has,  in  a  number  of  cases,  been  followed  by 
prompt  relief.  The  dangers,  apart  from  the  shock,  cannot  very  well 
have  any  other  source  than  phlogogenous  substances  introduced  into  the 
diseased  organ  through  the  trephining  wound.  It  is  more  than  possible 
tluit  the  antiseptic  method  will  prove  no  less  preventive  of  additional 
inflammation  in  cerebral  operations  than  it  already  has  done  and  does, 
as  is  seen  in  ever>'  day's  experience,  in  the  opening  of  cold  abscesses  from 
caries  of  deep-seated  bones,  of  hepatic  abscess,  of  empyema,  etc. 

As  to  the  place  where  the  trephine  should  be  applied,  we  can  only  say 
that  it  should  be  chosen  as  near  the  seat  of  the  presumed  abscess  as 
possible.  The  difficulties  of  finding  the  right  place  culminated,  so  to 
speak,  in  a  case  cited  by  Gross. f  A  soldier  had  received  a  gunshot 
injury,  and  seventeen  days  afterward  was  suddenly  taken  with  con\ail- 
•sions  and  coma;  five  perforations  were  made  with  the  trephine,  but  no 
pus  evacuated.  The  autopsy  revealed  diffuse  leptomeningitis  and  no 
abscess. 

We  believe  that  the  object  of  multiple  trephining — for  ascertaining 
the  seat  of  a  deep  abscess — can  be  attained  with  greater  ease  and  safety 
by  the  following  procedure : 

3.  The  Exploratory  Puncture  and  Aspiratwn. — ^This  procedure  is  not 
exactly  new,  but  we  are  not  aware  that  it  has  ever  before  been  brought 
into  methodic  connection  with  the  operation  of  trephining  for  the  pur- 
pose of  ascertaining  the  seat  of  an  abscess.  W.  T,  Renz  published  a  case 
in  1867  J  in  which  a  punctured  wound  from  a  knife  in  the  right  frontal 
region  had  produced  traumatic  cerebral  abscess.  Eleven  days  after  the 
injury  the  wound,  which  had  almost  healed,  was  reopened  on  account  of 
symptoms  of  compression.  The  point  of  the  knife  was  liberated  by 
means  of  hammer  and  chisel,  and  its  extraction  was  followed  by  the 
escape  of  a  considerable  quantity  of  fetid  matter.  An  exacerbation  of 
brain  sjTnptoms,  accounted  for  by  imperfect  evacuation,  induced  the 
author,  some  time  subsequent  to  the  operation,  fearing  that  trephining 
might  cause  prolapse  of  the  brain,  to  avoid  trephining  and  evacuate  the 
pus  by  methmiic  aspiration  with  a  hypodermic  syringe.  The  aspirations 
were  continued  twice  a  day  for  six  weeks.  The  pus  aspirated  gradually 
grew  less  in  quantity  and  thinner  until,  at  last,  the  syringe  withdrew 
only  a  few  drops  of  a  yellow,  serous  fluid.  Three  weeks  of  this  treatment 
had  effected  an  entire  disappearance  of  cerebral  symptoms.  The  aspira- 
tions were  dUcontinued  in  the  sixth  week,  and  the  patient  resumed  hard 
manual  labor;  however,  in  only  five  days  pain,  somnolence,  vomiting* 
and  slow  pulse  recurred.  Aspu*ationa  were  resumed  for  six  weeks,  and, 
as  in  the  author  s  opinion,  diffuse  leptomeningitis  had  now  become  the 

*  Bergmann:  Loc,  cii.,  155. 
t  System  of  Surger}%  1872. 

t  Ersle  Ileilung  eines  traumiitischen  Gehimabjicesses  durch  conaequcnte  Aspiration 
dea  Eitcrs,  oJine  vorliergeheatle  TrepaanLiuQ,  TjibingeD,  1807. 
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cause  of  these  symptoms,  mercurial  inunctions  were  prescribed.     The 

patient  recovered  in  half  a  year,  j>erfectly  and  definitively.  Renz 
recommends  the  use  of  a  golden  needle,  with  a  shaft  rounded  up  to  the 
point, — L  €.,— not  cutting,— and  of  a  syringe  provided  with  a  somewlmt 
complicated  mechanism,  to  do  the  work  of  llie  ttand  in  moving  the  piston,  i 

Renz  published  his  case  fifteen  years  ago.  His  mode  of  aspirating^ 
without  trefihining  has,  as  far  as  we  are  aw  are,  found  no  followers  in  the 
profession.  The  reason  for  this  is  probably  to  be  sought  in  the  tendency 
of  modern  surgery  to  give  free  vent  to  pus  wherever  met  with.  Thus 
Renz's  metliod  of  curing  abscess  in  the  brain  by  continued  repeated  aspi-^ 
rations  has  shared  the  fate  of  the  same  treatment  of  abscesses  elsewhere. 
After  sufficient  triaK  aspirations  have*  on  the  whole,  yielded  to  free  inci- 
sions. 

J,  Whitaker  Hulke*  proceeded  to  ascertain  the  seat  of  an  abscess 
thrcmgh  a  trephine  opening  and  healthy  dura  mater  in  a  manner  very  J 
similar  to  ours;  but  he  did  not  develop  it  systematieally*  He  intro 
duced  a  fine  troear  into  the  brain  to  the  depth  of  about  an  inch,  and  re- 
moved a  little  green  pus  with  I  he  aspirator.  A  narrow^-bladed  knife 
pushed  in  along  the  cannula  opened  the  abscess  and  three  or  four  ounces 
of  pus  esea|jed.  Tfie  longitudinal  sinus,  which  had  l)een  opened  by  the 
knife,  was  closed  by  the  double  means  of  suture  and  ligature.  After 
eight  months  of  intercurrent  brain  syniptoms,  among  them  complete 
blindness,  recovery  took  place,  but  the  blindness  persisted. 

Footing  on  the  experience  of  our  case,  we  propose  methodic  explora- 
tory puncture  and  aspiration  as  a  means  of  ascertaining  the  seat  of  the 
abscess  througli  the  trephine  opening.  The  ordinary  hypo<Jermic  needle, 
1  or  1}4  inches  long,  is  too  short.  The  one  we  employed  was  -I  inches 
long;  its  diameter  was  between  1  and  5  nun.,  and  its  Ijore  J 4  mm^  Tlie 
needle  may  !>e  set  in  an  ordinar^^  livfjodermic  syringe,  but  one  a  little 
larger,  of  about  3  c.c,  capacity,  is  preferable.  This  little  apjiaratus  is 
convenient  for  exploratory  aspirations  of  deep-seated  abscess  or  other 
accumulations  of  fluid  in  any  part  of  the  body. 

In  operating  upon  the  brain  it  may  l>e  well  to  take  Renz's  advice  and 
to  use  a  trocar  with  a  rounded  instead  of  an  ordinary  cutting  point. 
Division  of  small  ljkK>d-%Tssels  may  thereby  he  avoided.  We  used  a  cut- 
ting point,  and  without  any  apjireciahly  bad  effects. 

As  to  the  manner  of  executing  this  exploratory  puncture,  we  offer  the 
following  suggestions:  A  well -disinfected  needle  is  pushed  in  straight  in 
a  certain  direction  for  about  J  2  to  1  inch;  the  piston  of  the  syringe  is 
then  withdrawn  a  little;  if  no  pus  follows,  the  needle  Is  pushed  in  J^  or  1 
inch  further  and  the  piston  again  withdrawn  a  little,  etc.  The  depth 
to  which  it  will  be  permissible  finally  to  push  the  needle  will,  of  course, 
vary  with  the  situation  of  the  trephine  oi^ening  and  the  direction  of  the 
puncture.  In  tins  respect  the  surgeon  will  be  guided  by  the  anatomy 
of  the  brain.  The  punctures  are  to  l)e  executed  at  interstices  of  J^  or  I 
inch,  the  utmost  care  being  observed  to  push  the  needle  in  straight  and 

*"CaM'  of  Si^rondiiry  Trephining  for  Trauniutic  Abscess  of  the  Brain;  Rocoven%'* 
AM.-Chir.  Tniiis,,  1879,  vub  Ixii.     Liidlx^I,  1S7W.  vol.  i,  p.  406. 


DJt\lNAGE  OF   ABSCESS   CAVITIES    IN    THE   BRuUN 


377 


to  avoid  all  lateral  raovenieiits.  If,  after  a  reasonable  number  of  punc- 
tures, no  pus  is  withdrawn,  the  operator  may  feel  convinced  that  nu 
abscess  is  present. 

As  an  abscess  is  generally  about  the  she  of  a  walnut,^ — and  it  is  seldom 
smalltT,— it  will  necessarily  be  detected  !>y  this  procedure.  We  are  con- 
vinced that*  in  a  number  of  cases  on  record,  failure  to  find  the  abscess 
mijLiht  have  l>een  prevented  by  methodic  expbnition. 

Puncturing  of  healthy  brain  substance  with  a  Bne^  perfeclly  aseptic 
needle  can  do  but  little  mischief.  We  know  from  i>ur  writers,  as  well  as 
from  our  own  experience,  and  we  intend  to  publish  a  case  in  point  in  con- 
nection with  another  subject,  that  pimcturing  of  a  brain  in  which  no  in- 
flamuiatiou  is  present  does  not  give  rise  to  even  the  slightest  untoward 
symptoms.  But  how  does  the  matter  stand  when  the  brain  is  affected 
with  diffuse  leptomeningitis  or  abscess?  A  needle  passing  through  a 
foi*us  of  infhunmatory  products  and  entering  healthy  tissue  may;  un- 
doubtedly, carry  Ijucteria  or  phlogogenous  substances  from  the  former 
into  the  latter,  ^fhis  would,  in  the  worst  case,  fjroduce  enccjjtialitis  or 
secondary  abscess.  In  case  of  meningitis  the  life  of  the  patient  will,  in  all 
probability,  terminate,  independently  of  the  puncture,  l>efore  such  a 
consecinence  has  time  to  develoi>  sufficiently  to  attract  our  attention. 
In  case  of  abscess  our  manner  of  exploring,  pushing  the  needle  gently 
and  gradually  from  the  superficial  into  the  deeper  parts,  can  hardly  lie 
said  to  be  attended  with  any  great  risk  of  such  a  result.  A  third  possi- 
bility is  that  the  needle  may  run  into  a  ventricle  and  draw  off  some  cere- 
brospinal fluid.  Detmold*  opened  the  lateral  ventricle  with  a  knife 
and  evacuated  a  quantity  of  pus.  His  patient  died  five  days  afterward. 
But  opening  a  ventricle  with  so  coarse  an  instrument  as  a  knife,  and 
puncturing  it  with  a  fine  needle,  witlidrawing  only  a  few  drojrs  of  the 
contained  fluid,  are  proc*eedings  that  scarcely  admit  of  comjiarison.  As 
to  this  point,  howe%^er,  we  must  wait  to  be  taught  by  further  ex|>erience. 

Having  ascertained  the  site  of  the  al>scess,  the  next  cpiestiou  is  how  to 
open  it.  This  has  commonly  l>een  done  with  a  knife,  but  we  shouhl 
avoiil  the  use  of  cutting  instruments  in  order  to  preclude  the  possibility 
of  hemorrhage.  Hie  soft  sulxstance  of  the  brain  is  easily  penetrated  with 
a  probe,  a  pair  of  forceps,  or  any  other  sort  of  l>lunt  instrument,  whi(  h 
may  be  pushed  in  along  the  needle  as  a  guide. 

The  question  that  still  remains  to  be  considered  is  the  advisability  of 
draining  cerebral  wounds. 

1,  Drainage  of  Bra  hi  Abscess. — .1  priori  reasoas  do  not  plead  in 
favor  of  draimige  of  the  lirain  with  tubes.  A  drainage-tube  is  a  foreign 
body,  and  we  know  tliat  the  presence  of  a  foreign  body,  even  when  ])er- 
fectly  aseptic,  e,  g.,  a  tlcpressed  fragment  of  bone  in  a  case  of  subcuta- 
neous fracture,  penetrating  the  dura  mater  and  entering  the  brain  tissue, 
is  apt  to  give  rise  to  general  as  well  as  local  brain  symptoms,  although  no 
suppuratmg  inflammation  may  have  set  in.  But  a  depressed  s|jicule  of 
bone  still  connected  with  the  immovable  skull  and  descending  into  the 


♦  Amen  Jour.  Mvd.  Sci„  18o5,  p.  86, 
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movable  brain  substance  is  certainly  vejy  unlike  a  free  drainage-tube 

running  into  an  abscess  tliroogli  a  trephine  opening.  As  in  most  cases  in 
which  trephining  was  performed  the  symptoms  caused  by  the  irritation 
of  the  foreign  body  disappeared  on  its  removal,  the  introduction  of  a  Dew 
foreign  body,  in  the  shape  of  a  drainage-tube,  may  have  seemed  a  little 
paradoxic,  and  this  may  help  to  explain  the  fact  that*  as  far  as  we  have 
been  able  to  learn,  no  attempts  have  been  made,  with  the  exception  of 
one,  to  employ  drainage-tubes  in  the  treatment  of  brain  lesions.  In  the 
one  instance  which  has  come  to  our  knowledge — a  case  of  pistol-buUet 
wound  of  the  brain,  related  by  Burckhardt — it  proved  a  remarkable  suc- 
cess.* A  man  of  sixty-two  years,  attempting  to  commit  suicide,  in- 
flicted  a  gunshot  injury  upon  himself  in  the  right  parietal  region.  The 
cranium  was  trephined,  but  the  bullet  was  not  extracted,  A  drainage- 
tube  was  inserted  along  the  track  of  the  projectile,  the  wound  stitched 
together,  and  an  antiseptic  dressing  put  on.  A  capsule  formed  around 
the  bullet,  and  the  wound  healed  without  suppuration.  The  symptoms 
in  the  case  w  ere  paresis,  anesthesia  of  the  opposite  half  of  the  body,  and 
traumatic  insanity.  The  man  recovered.  Twenty  months  later  he 
succeeded  in  committing  suicide.  The  autopsy  revealed  a  band  of  con- 
nective tissue  filling  the  canal  of  the  bullet,  and  running  transversely 
from  the  parietal  bone  to  the  falx  cerebri.  The  greater  portion  of  the 
bullet  was  found  encapsulated  near  the  latter,  and  a  few  bits  of  lead  were 
embedded  in  the  connective  tissue  filling  the  canal. 

These  two  cases*  Burchard's  and  our  own,  are,  of  course,  too  isolated 
to  prove  that  cerebral  drainage  will  always  turn  out  as  a  safe  proceetling, 
but  they  certainly  justify  further  trial,  especially  when  we  consider  that, 
under  the  old  treatment,  after  successful  o{iening  of  the  abscess  the  pa- 
tients succumb  at  the  rate  of  50  per  cent.  Moreover,  drainage  is,  at  the 
present  day,  recognized  to  be  an  all-important  factor  in  the  treatment 
of  abscesses  in  general. 

\Miether  it  is  essential  or  advisable  to  w^ash  out  an  abscess  in  the 
brain  after  drainage  has  been  established  is  a  matter  of  some  doubt, 
Oiiinions  as  to  the  washing  out  of  abscesses  in  general  somewhat  diverge^ 
and  it  need  hardly  be  remarked  that  an  organ  as  delicate  as  the  brain 
should  be  interfered  with  as  little  as  possible.  The  majority  of  surgeons, 
however,  doubtless  fa\^or  washing  out  of  fetid  abscesses  wherever  else 
found,  and  already  Rokitansky  statesf  that  '*tlie  thick  green  f)Us  con- 
tained in  an  abscess  of  the  brain  is  extremely  fetid  and  phosphorescent.*' 
We  may  entertain  a  reasonable  hope  that  washing  out— t.  e,,  disinfecting, 
— fetid  abscesses  of  the  brain  w^ill  prevent  the  setting  up  of  edema  or  en* 
cephalitis  in  the  neighboring  tissues,  which  secondary  diseases  are  well ' 
known  to  be  far  more  ilangerous  than  the  abscess  itself.  In  fact,  in  the 
majority  of  cases  they  constitute  the  final  cause  of  death. 

As  to  the  w^ash  employed,  w*e  first  chose  boric  acid,  it  being  of 
disinfectants  the  most  harmless;   but  w^e  w^ere  compelled,  at  least  we 

•  Burckhardt:    "Ein  Bi^itrag  lur  Casiiistic  der  Scbtjsiiwimdcii  dea  Gehims,  mit  Eiii- 
heilen  des  Frojectib.*'  Deut.  Zeitichr.  f.  Chir.«  ISSI,  yol.  xv,  p.  58ii. 
t  hoc.  cii.,  p.  413. 
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believed,  to  substitute  the  stronger  antiseptic,  carbolic  acid,  and  the 
change  was  apparently  followed  by  good  results. 

In  conclusion,  supported  as  we  are  by  a  single  case,  we  do  not  wish  to 
recommend  any  unreasonably  bold  or  hazardous  proceedings  in  so  diffi- 
cult and  delicate  a  matter  as  the  surgical  treatment  of  cerebral  abscess. 
We  think,  however,  that  the  procedures  instituted  in  the  above  case 
strictly  conform  to  the  rationid  methods  of  modem  surgery  in  treating 
abscesses  in  general;  and  because  of  this,  and  not  because  our  patient 
recovered,  we  regard  the  above  case  as  answering  in  the  affirmative  the 
question:  Is.it  probable  that  abscesses  in  the  brain  can  be  treated  ad- 
vantageously on  the  same  principles  as  abscesses  in  other  parts  of  the 
body? 


ON  SURGICAL  TREATMENT  OF  GANGRENE 
OF  THE  LUNG* 


Since  Hosier's  drainage  of  a  tuberculous  cavity,  pulmonary  surgerj' 
has  received  considerable  attention.  Clinical  observations  have  been 
made  by  Mosler,  Pepper,  Koch,  Bull,  HoUister,  and  myself,  and  the 
subject  has  been  studied  in  an  experimental  way  by  Gluck,  Schmidt, 
and  Bloch.  In  1882  Bull,  of  Christiania,  was  able  to  tabulate  19  cases 
where  operations  had  been  performed  for  various  kinds  of  pulmonary' 
cavities.  I  shall  limit  my  remarks  here  to  cases  of  acute  pulmonar>' 
gangrene.  So  little  is  known  in  this  branch  of  surgerj'  that  it  is  safe 
to  draw  conclusions  only  from  similar  or  identical  cases.  Acute  gan- 
grene of  the  lung,  as  is  well  known,  is  either  diffuse  or  circumscribed. 
Diffuse  pulmonary  gangrene  has  never  as  yet  been,  and  probably  never 
will  be,  interfered  with  surgically.  Aside  from  its  being,  in  all  proba- 
bility, an  inevitably  fatal  disease,  the  course  it  runs  is  so  acute,  it  is 
accompanied  by  such  symptoms  of  depression  and  asthenic  fever,  that 
the  condition  the  patient  is  found  in  will  almost  always  exclude  the 
thought  of  an  operation.  Circumscribed  pulmonary  gangrene,  on  the 
other  hand,  runs  a  more  chronic  course,  its  symptoms  are  less  grave, 
and  the  patient,  often  for  many  weeks,  retains  sufficient  strength  to 
bear  the  strain  and  shock  of  an  operation.  In  this  respect  surgical 
interference  is  justifiable.  It  has,  indeed,  been  thought  of  and  resorted 
to  four  times  within  the  last  five  years  by  men  in  different  countries, 
and  more  or  less  independent  of  each  other,  not  having  any  accurate 
knowledge  of  each  other's  doings  in  this  particular  department  of  our 
science. 

Let  us  briefly  call  to  mind  what  is  known  about  circumscribed  pul- 
monary gangrene.  It  may  be  caused  by  an  embolus,  a  bronchitis, 
or  a  pneumonia;  but  no  matter  what  its  cause  is,  it  presents  itself  in  the 
beginning  as  a  necrotic  portion  of  lung  tissue,  varying  in  size  from  that 
of  a  bean  to  that  of  a  hen's  egg.  This  necrotic  piece  of  tissue  is  sharply 
defined;  after  a  while  it  is  isolated  from  the  living  pulmonary  tissue 
by  a  demarcating  inflammation.  It  then  lies  in  a  cavity  as  a  foreign 
body.  It  may  be  found  there,  according  to  Rokitansky,  as  a  blackish- 
green,  shaggy,  and  moist  plug,  bathed  in  ichorous  fluid,  and  of  con- 
siderably smaller  size  than  the  cavity.  It  however  happens  still  more 
frequently  that  the  necrotic  piece  does  not  keep  together  in  one  mass, 
but  is  dissolved  into  a  grayish-brown,  very  fetid  ichorous  pulp,  which 
is  mixed  with  rotten,  shaggy  fragments  of  tissue;   the  walls  of  the  sur- 

*  Jour.  Amer.  Med.  Ass«k.,  1884,  vol.  iii,  p.  6i, 
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rounding  cavity  arc  lined  by  the  same  shaggj^  tissue  infiltrated  witli 
ichor.  The  surrounding  puhiionar>*  substance  is  souietinjcs  normal; 
more  frequently  it  is  in  a  state  of  inflanimation,  which  has  a  stage  of, 
or  terminates  in*  hcf)ali7,ation.  This  hepatization  may  extend  through 
the  whole  lobe  affected  with  tlic  gangrene. 

In  cases  in  which  the  gangrenous  cavil y  comnnmieates  with  the 
bronchus,  the  bronchus  affords  a  channel  for  the  evacuation  of  shreds 
of  necrotic  lung  tissue.  The  suppuration  going  on  in  the  walls  of  the 
cavity  may  eliminate  all  the  adherent  shreds  of  dead  pulmonary  tissue; 
an  abscess  may  form  which,  after  evacuation  of  its  contents,  may  close 
up,  the  abscess  cavity  may  contract,  and,  finally,  nothing  is  left  but  a 
scar  to  indicate  the  spot  where  there  once  existed  a  circumscribed 
pulmonary  gangrene.  Such  spontaneous  recoveries  may  take  place, 
but  how  often  they  do  so,  and  under  what  circun^stances,  is  altogether 
ynknown.  The  usual  course  of  circumscribed  pulmonary  gangrene  is 
quite  different.  A  gangrenous  focus  from  which  the  disease  does  not 
extend  nor  spread  is  rare.  In  many  cases  gangrenous  destruction  going 
on  in  its  walls  enlarges  the  cavity,  and  during  tliis  process  the  patient 
dies  of  exhaustion;  in  others,  gangrenous  matter  is  aspirated  from  the 
cavity  up  into  the  bronchial  tulx^s,  deposited  in  other  parts  of  the  hmg» 
and  a  diffuse  gangrene  is  produced.  In  a  third  class  of  cases  the  jiatients 
do  not  die  during  the  course  of  the  gangrene.  The  gangrenous  cavity 
is  emptied  of  its  fetid  contents,  transformed  into  an  abscess  cavity, 
and  the  odor  of  the  Ijreath  and  spnta  disappears,  the  patient's  apjietite 
returns,  he  grows  strong,  and  makes  an  af*|)arcnt  recovery.  However, 
the  abscess  cavity  dtjes  not  close  up  nor  contract;  after  months  or  years 
of  more  or  less  impaired  health  the  contents  of  the  cavity  undergo  de- 
composition. The  walls  of  the  cavity  are  constantly  being  destroyed, 
and  even  a  second  gangrene  may  set  in.  The  yiatients  die  of  exhaustion, 
which,  in  the  latter  case,  is  accompanied  by  the  usual  symi>t0ms  of 
pulmonary  gangrene.  We  know  this  much,  that  circumscribed  pul- 
monar>"  gangrene  terminates  in  perfect  recover^'  only  when  the  gan- 
grenous cavity  is  small.  In  the  great  majority  of  cases  the  disease  ends 
in  death.* 

The  prognosis  of  acute  circumscribed  gangrene  of  the  lung  is,  of 
course,  always  grave.  In  any  given  case  it  is,  during  the  whole  course 
of  the  diseastt,  impossible  to  foretell  whether  it  will  terminate  in  death 
or  in  recover>\  A  diffuse  pulmonary  gangrene,  a  gangrenous  pyo- 
pneumothorax, may  supervene  at  any  time,  or  the  patient  may  die  of 
exhaustion  due  either  to  the  progressive  local  destruction  or  to  the 
accompanying  fetid  l>ronchitis.  The  internal  remedies  at  our  disposal 
at  the  present  time  can  hardly  be  said  to  have  any  effect  as  far  as  re- 
gards checking  the  progress  of  the  disease.  They  merely  aid  in  sustain- 
ing the  patient,  in  keeping  him  ali%*e  until  the  gangrenous  process  has 
come  to  an  end. 

These  facts,  weU  considered,  seem  to  justify  the  attem{>t  to  cure 


*  Vide  Hent,  in  Zicmsaen'a  Cycbpu'dia* 


ss% 


COLLECTED   WORKS   OF   CHRISTIAN   FKNGER,    M.D. 


the  disease  by  surgical  measures — by  them  alone  can  we  hope  to  put  a 
stop  to  the  progress  of  the  Ifx-al  gangrenous  destruction.  Operations 
on  the  lungs  with  a  view  to  bringing  about  the  healing  up  of  gangrenous 
cavities  have  been  performed  in  the  four  following  cases: 


Case  L — Cayley  and  Lawjsan  reported  tiic  following  caae  at  a  meeting  of  the  Cliniial  J 
Society  of  Lcjnflon:* 

A  man,  forty-five  years  old,  was  admitted  to  the  Middlesex  Hospital  December  30, 
1878.  He  had  previ«jusly  been  laid  up  for  five  weeks  with  an  acute  ptieumumA  ol  the  left 
lung.  At  the  time  that  he  eiiteried  J:he  hospital  he  preseoted  tlie  uiual  symptoins  of  put*  , 
monary  gangrene,  with  formatioQ  of  a  cavity  in  Uie  lower  lohe  of  the  left  lung.  The  jBien- 
erai  condition  of  the  patient  was  not  at  all  favorat>le  for  an  operation.  After  an  explora- 
tory pyncture  had  eonlirnied  the  diajjfnosis.  Mr.  Luwaon  made  an  incision  in  the  ninth  inlcr- 
eostal  spaee  just  below  the  atigtdxis  scapula".  The  cavity  was  evacuttteii»  washed  out,  and^ 
a  drainage-lube  inserted.  Patieut  fell  very  much  relieved,  but  four  days  after  the  opera- 
tion he  collapsed  and  died.  Dr.  Cay  ley  pointed  out  that  the  only  chances  the  patient  had 
of  prolonging  his  life  were  those  given  by  the  operation*  and  that-,  if  the  patient  had  come 
under  treatment  earlier,  his  prospects  would  have  Ijccn  lx*tter.  At  all  events*  the  opera- 
ticMi  gave  the  patient  some  relief. 

Case  II. — GangTeuQUi  variJt/  in  thr  fttiddle  tobe  of  right  htng  subseqvtnt  to  crxjwpouM 
pnetimoniti.  Injfuj^eicrii  oidir(  through  thf^  bronchi.  Atl yrj  am  it  condition  of  pati  mi.  Inci* 
aion  in  the  region  of  the  angle  of  the  scapula.  Drainage,  mth  injection*  of  carbolized  water. 
Decided  improvement  for  a  week,  CcfUfation  of  fetor  of  breath  and  expcetoration.  /trfum  of 
fetid  cjcpeetoration.     Collapse  and  death  itcelre  days  after  the  operation. j 

The  patient,  a  man  about  sixty  years  of  age,  had  always  been  in  good  he&lth  until j 
two  months  previous  to  the  operation,  during  which  time  he  had  had  a  little  shortness  i 
breath  on  going  uphill.     Two  weeks  previous  to  the  operation  he  had  a  sudden  attack  of  " 
pneumonia  of  the  right  side,  with  chills,  pain  in  the  right  side,  pneumonic  crepitus,  and 
rusty  sputum.     The  case  was  not  verv'  severe,  the  temperature  never  exceeding  10^°  F., 
and  in  about  a  week  he  got  up.     Two  days  later  tlie  cough  L«*cume  worse,  he  felt  weak,  had 
to  go  to  bed,  and  tus  breath  had  an  offensive  odor. 

On  October  13th  he  suddenly  expectorated  half  a  pint  of  fetid  gray  flind,  and  sank 
rapidly  into  a  condition  of  collapse.  On  the  next  day  the  patient  wo*  covered  with  clammy 
perspiration,  his  respiration  was  rapid  and  difficult*  with  loud  tracheal  rfiles;  pulse,  130, 
very  feeble;  could  not  lie  down  on  account  of  the  cough.  The  air  of  the  whole  room  was 
ex^lremely  offensive  on  account  of  the  gan^rrenous  odor  of  breath  and  expectoration*  The 
matter  expectorated  was  principally  a  thick,  tenacious,  mucopurulent  mass,  but  frequently 
alternating  with  this  was  a  thin,  gray,  offensive  fluid,  which  seemed  to  gush  into  his  thniat 
suddenly  in  such  quantity  that  he  would  spit  out  mouthful  after  mouthful  of  about  half  an 
ounce  each  for  tliree  or  four  times  in  succession.  The  right  side  was  slightly  less  re**onanl 
than  the  left,  especially  at  the  t>ase  and  at  and  under  the  right  nipple*  There  was  less 
respiratory  sound  on  the  right  side  and  less  vocal  vibration,  but  all  the  sounds  were  greatly 
masked  by  tracheal  rAles.  He  hud  no  ptiin;  the  tongue  was  brownish-black  and  dry%  and 
ihe  patient  was  very  weak*  I'ndcr  invigorating  and  stimulating  treatment  he  st^me^l  to 
improve  a  little  for  a  day  or  two,  but  then  tin-  expertoration  diminished  and  he  I 
worse*  Four  days  later  a  quantity  of  the  snme  feliil  Quid  as  before  was  exp<?ctorated,  and" 
he  felt  a  little  relieve*!,  but  sotjn  afterward  the  ejcpectoration  stopped  again  and  the  adyn* 
amic  condition  of  the  patient  increased. 

♦Lancet.  1879,  vol.  i,  p.  440. 

t  Solomon  Charles  Smith,  Lancet,  1880,  vol.  i,  p.  80, 
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On  Olober  20tli  distbtt  ( 


h  heard  below  the 


'  of  the  right 


v'i>rnoys  rcspinitjoi 

scapula,  and  t-xtemal  to  and  below  tJie  right  nipple.  The  diagnosis  was  now  made  of  a 
large  cavity  extending  chiefly  through  the  middle  lobe  of  the  right  lnng»  with  no  efficient 
outlet  for  the  contained  fetid  matter,  and  a  consequent  adynamie  condition  of  the  patient 
from  poisoning  by  the  fetid  pus.  It  was  now  resolved  to  operate,  with  a  view  towaid  pro- 
curing ao  outlet  for  the  fetid  matter,  for  the  following  reasons: 

1.  That  the  actual  condition  of  the  ptitient  made  it  certain  that  he  would  die,  and 
that  very  H|jeedily. 

2.  That  there  would  be  some  chance  for  his  life  if  the  cavity  could  be  found  and  an 
opening  made. 

3.  That  it  would  be  justifiable  to  explore  with  an  aspirator,  and  if  the  cavity  was 
found,  to  enlarge  the  opening  and  put  in  a  drainage-lube. 

At  a  point  near  the  angle  of  the  scapula  an  aspirator  needle  waa  inserted  for  three  or 
four  inches.  No  fluid  escaped,  but  very  fetid  air  was  drawn  through  the  tulje.  On  hold- 
ing a  candle  near  the  cannula,  the  flame  was  blown  to  and  fro  during  respiration,  so  that 
evidently  a  cavity  had  bceu  reached. 

Using  the  cannula  as  a  director,  a  knife  was  inserted  between  the  ribs,  and  by  the  side 
of  the  knife  dressing  forceps  were  slipped  in  and  the  wountl  enlarged  siifliciently  to  allow 
the  introduction  of  a  small  india-rubber  ltd>e.  Through  the  latter  a  little  carbolic  acid 
solution  was  injcetecb  This  seemed  to  occasion  a  fit  of  coughing,  when  about  half  a  pint 
of  fetid  pus,  of  the  same  character  a^  the  former  offensive  expectoration,  was  forcibly  e\- 
peetoratctl.  The  tube  was  left  in  the  wound,  which  was  covered  by  a  large  t>ad  of  a  do«en 
folds  of  coarse  muslin,  wrung  out  of  a  solution  of  carboJic  acid.  This  dressing  was  ordered 
to  be  change*!  e\  ery  three  hours. 

For  the  first  week  after  the  operation  the  improvement  was  ver>'  decide^!.  For  six 
days  the  expectoration  was  very  niuc  h  diminished.  The  fetor  also  became  much  less, 
except  at  the  time  when  the  drt\ssing  was  changed.  He  enjoyed  his  food  morCt  and  wa?s 
altogether  more  comfortable.  The  respinition  became  much  clearer  in  the  left  lung  and 
the  unaffeetw!  part^  of  the  right  lung,  the  moist  sounds  being  much  less  frequent*  and  the 
tracheal  rales  only  wcasional.  The  discharge  from  tlie  wound,  however,  continued  ex- 
tremely offensive,  notwithstandiug  the  daily  irrigation  of  the  cavity  by  a  j»iphon.  When- 
ever the  dressing  was  changed,  it  was  found  to  l>e  soaked  with  a  di.*icbarge  for  an  area  of 
5  or  6  inches  in  diameter-  As  the  water  which  escaped  on  washing  out  the  cavity  was  only 
slightly  stained,  the  offcnsivencss  was  attributed  not  to  any  retention  of  pus,  but  rather  to 
sloughing  within  the  bmg. 

Eight  rfays  after  the  operation  the  discharge  had  lessened  a  good  deal,  but  the  exjiec- 
toration  now  increased  and  again  btxrame  offensive-  The  puis**  increased  to  1 H;  tempera- 
ture* 1 00°  F.  On  the  next  day,  in  the  morning*  he  w^as  l>etter,  bud  less  cougli  and  expectora- 
tion, and  took  food  well;  but  the  wound  was  beginning  to  slough,  and  a  few  gangrenous 
black  shn'ds  were  discharged  through  the  drtunnge-tulx-.  In  I  he  afternoon  he  l>ecame 
very  ill,  with  labored  breathing,  quick  pulM\  and  profuse  cole!  f*weats-  From  this  time  he 
gradually  iM^ame  weaker,  would  take  no  more  f*Hxi,  and  died  Xovemlier  Sid,  apparently 
from  simple  asthenia.     An  autopsy  was  not  held. 

Case  III. — A  girl  of  twenty-three  years  was  adnutletl  to  the  ho-spital  of  rhristiama 
December  13,  1880.*  A  month  previous  to  her  admission  she  had  caught  cold,  began  to 
cougli  and  to  expectorate  yellowish,  mucopurulent  sputum.  One  week  afterward  her 
sputum*  and  a  little  Liter  still  her  breath,  became  fetid-  Two  weeks  later  she  had  a  rigor, 
and  at  the  same  time  began  to  complain  of  jMin  in  the  left  lung.  The  color  of  the  sputum 
WM  now  brownish  reil.  She  lost  strength  and  had  no  appetite.  At  the  time  of  her  ad- 
nttssion  inlo  the  hospital  her  pulse  w*ls  104;  temperature.  W^""  F.;  respiration,  30.  She 
coughed  a  great  deal  and  cxpeetonite*!  a  frothy  fluid  of  fetid  odor  and  tinged  with  btood. 

•E,  Bull:  Nord.  Me<lic-  Arck.,  1881, 
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In  the  left  iixHtnry  region  th*^  perrusNitm-mjIc  wasdiiH,  slightly  lympanitie,  and  Urge  rAles 
wen.*  hfttrcJ. 

On  Jatitmry  4lh  were  diac^overe*],  in  additix>n»  the  signs  of  u  pleuritic  effuston  wlik'h 
CKtencted  over  the  posterior  sitle  of  the  left  lower  lobe,  A  few  days  later  an  exploratory 
puncture  w;is  made  in  the  Hflh  inleren.^lal  space,  in  the  anterior  axillary  line.  The  ayrin^ 
drew  a  IdtHMly,  stirou;*  fluid  which  contained  a  great  ninnber  of  leukocytes. 

Jan  u  fir  J/  19tft:  Aasicnltation  over  the  fourth  intereostnl  space,  near  the  anterior  ft  mil- 
iary line,  ijave  tlie  signs  of  a  cavity.  An  exploratory  puncture  was  here  made  with  « 
Pnivaz  iivrinare,  which  withdrew  a  few  firops  of  a  bloo<ly,  purulent,  feUd  fluifh  An  ex- 
ploratory puncture  nuulc  helow  the  left  angulus  seapuhe  slujwed  the  effusiun  into  Ihe 
pleural  cavity  to  consist  of  a  clear  yellow,  si^rous  fluid. 

A  gangrenous  cavity  was  diaguos4.'d,  situated  in  the  lower  anterior  part  of  the  upper 
lobe  of  the  left  lung,  and  serf>us  pleuritic  effusion  extending  over  the  lower  lobe  of  ihe  left 
lung.     The  advisability  of  an  operation  was  discussed. 

On  the  twentieth  of  r>eeenil>er  a  »> welling  was  found  in  the  outer  htilf  of  tlw?  left 
mamma,  just  where  the  exploratory  puncture  hud  Ix^en  made  in  the  gangrenous  cavity. 
It  was  tender  to  the  touch.  The  following  day  a  subcutaneous  eiuphysema  was  rliscoverecl 
on  the  autcrioT  side  of  the  left  half  of  the  thorax.  A  suiall  incision  made  in  the  above- 
described  swelling  gave  exit  to  a  little  fetitJ  re*ldish  pus.  On  the  twenty-fonrth  the  laitienl 
was  anesthetized,  and  a  transverse  incision,  'i  inches  in  length,  was  made  across  the  fourth 
intercostal  space,  and  an  abscess  cavity  found  Ik*1ow  the  mamma  contained  a  few  table- 
spoonfuls  of  gangrenous  pus,  which  was  evacuated.  In  the  fourth  iiiler<H)sial  space  an 
opening  was  effecteil  with  a  pair  of  ilressing  fon-eps  which  were  cautiously  worked  through 
the  intercostal  muscles  anrl  the  adherent  pleune.  The  index-fingi?r  introduced  through 
this  opening  nuove*!  around  in  n  cavity  whos*^*  wall?^  were  L-omposcd  of  soft,  friable,  .shaggy 
tissue.  The  i-avity  was  washf.»d  out  with  carbolizcfl  water,  a  drainagc-tuW  inserted,  and 
an  antiseptic  dressing  applied.  After  the  opcmtion  her  pulse  was  1^8  and  her  n^spiration 
40,  In  the  aftcrncwn  she  coughtni  up  a  couple  of  laljlespoonfuls  of  fresh  bhxMh  On 
January  i2,>th  she  coughed  less  antl  felt  tn^tter.  On  January  31st  in  the  ofternix»n  she  had 
several  small  hemoptyses.  and  during  the  following  days  she  cxjieetorated  matter  con- 
siderably tinge<l  with  hlood.  Between  the  third  and  the  tenth  of  January  the  fetor  of  her 
l»reath  woultl  diminish  one  day  and  tie  worse  the  next.  After  the  tenth  of  January  her 
general  health  liegtui  to  iuiprove.  tlie  cotigh  iliminishe*!,  her  appetite  returned,  and  she  fell 
stronger.  After  January  14th  her  breath  and  expectoration  were  free  from  txlor;  one 
week  hiter  the  cougli  (x*as<'d  entirely,  as  did  idso  the  fever.  The  wound  healed,  and  the 
physical  sympt<jms  gradually  became  normal.  After  a  long  convalescence  she  recovered  i 
her  full  healtli.  About  six  months  after  the  oi>eration  she  was  able  to  resume  her  work  i 
a  servant  girl. 


Case  IV. — John  Schubert,  a  German  laborer  aged  thirty-nine,  had  healthy  parenta, 
but  does  not  know  the  later  history  of  his  brothers  and  sisters.  Habits  gtXMl.  No  vene- 
real disease.  Was  healthy  until  nine  years  ago,  when  he  had  to  keep  his  lx*d  for  a  few 
days,  the  symptom  of  his  sickness  being  fever.  He  nnuh  a  perfect  n^'ovcry.  Fixe  ye&T9 
ago  he  was  taken  sick  with  pneumonia,  whic  h  he  thinks  was  of  tlie  right  lung,  though  he  Is 
not  sure.  He  was  then  very  sick  for  u  few  weeks,  and  recoveretl.  As  he  iR'caine  subije- 
quently  a  member  of  a  lf»dge  and  was  examined  by  their  me<lical  examiner,  it  is  presumable 
that  recovery  liad  been  entire.  During  tliis  last  winter  he  worked  in  a  paeldng-houi^e,  and 
coughed  more  or  less  the  rest  of  the  winter. 

February  29th r  After  a  wt^k  ^>f  aggravatt»d  cough  he  had  a  chill  which  la^ed  a  couple 
of  hours,  and  loi>k  to  his  lied  March  4tb.  Dr.  Valin  was  calhx!  to  see  him  March  5tU- 
The  respiratory  murmur  was  absent  from  the  lower  third  of  the  right  lung,  and  rather  in* 
creased  elsewhere. 
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Dullness  was  well  miirkcfJ  ovvr  the  mmc  anm^  and  pain  was  also  complained  of  in  tluit 
region,  but  tbere  was  some  sensation  of  pain  around  the  outer  border  of  the  diaphragm 
all  around  the  t-heiit. 

There  had  been  constipation  for  several  days,  tn  relieve  which  he  was  drinking  au  io- 
fu.**ion  of  senna  tea.  The  expect  orations  were  hiucouh  and  frec(uent;  the  respimtions,  4*2 
a  minute  and  distressing.  The  pulse  was  IH;  the  temperature,  UH'^  F.  He  was  given 
whisky,  ^3  2  grains  qainin  every  three  hours,  and  Liquid  Dover's  powder  f  2  dram,  every 
four  hours. 

Mareh  6th:  Rusty  sputum  was  expectorated,  which  continued  for  a  weck^  streaks  of 
blfx>d  also  lx»ing  present  at  timers.  Tcnipenilure  during  that  time  varied  from  1U1°  to 
ltJii°  F,  By  March  I5th  the  expectoration  increased,  and  became  more  and  more 
purulent.  l>n  March  JJOlh  the  patient,  upon  very  sliifhl  exertion,  raised  half  an  ounce 
of  blood,  ami  fur  the  next  three  days  some  streaks  of  blood  were  present  in  the  sputum, 
w  hich  from  that  time  had  a  quite  offensive  odor. 

April  5fh:  Patient,  upon  trying  to  get  up,  had  another  hemoptysis  of  about  three 
ounces  of  blou<l, 

April  *Hh:  I  found  the  patient  lying  in  bed;  pulse,  110;  temperature,  101°  F;  rt-spira- 
lion,  34.  The  air  in  the  roi>ni,  and  especially  in  the  neighborhood  of  the  hed,  bad  the  fetid 
cidor  peculiar  to  gangrene.  Patient's  checks  were  a  little  flushed;  otherwise  he  was  pale, 
lotjked  suffering,  and  somewhat  coHapsetb  He  wa^  troubled  with  a  distressing  cough, 
which  prevented  him  from  sleeping  during  the  night.  In  the  twenty-four  hours  be  raised 
more  than  a  pint  of  expectorated  matter,  which,  on  li^eing  poure<i  into  a  glass,  showed  the 
three  layers  characteristic  of  pulmonary  gangrene — an  npf>er  frothy  layer,  a  middle  Iayrr» 
canabting  of  a  grayish  thin  fluid,  and  a  hottom  layer,  consisting  of  yellowish,  mucopurulent 
matter  streaked  with  blotx!,  and  also  showing  streaks  and  flakes  of  a  dark-gray  color. 
Stethoscopic  e^xamination  revealed  the  left  lung  and  the  heart  to  Ije  normal.  Percussing 
the  right  half  of  the  chest,  a  clear  note  was  obtained  in  the  supraclavicular,  the  infraclavic- 
uhir,  and  in  the  mammary  region  as  low  as  the  upper  border  of  the  fourth  rib.  Below 
this  the  percussion-note  was  didl.  In  the  axillarj'  region  there  was  likewise  resonance 
donTi  to  the  fourth  rib,  and  dullneiss  below  and  in  the  infra-axillary  region.  Percussion 
on  the  back  gave  a  clear  sound  in  the  supraspinous  and  infraspinous  regions;  in  the  infra- 
i*eapuiar  region  the  note  beard  was  not  exactly  dull,  but  less  re.*5onant  than  on  the  otiier 
iiide.  On  auscultation  ntirmal  vesicular  respiration  was  heard  in  the  supraclavicular  and 
infraclavicular  and  in  the  upper  axillary  regions.  On  the  posterior  surface  of  the  lung 
vesicular  respiration  wtis  accompanied  by  hirge  mucous  r4les.  No  distinct  respiratory 
sounds  could  be  detecte*!  in  the  an^a  of  dullness  in  the  infra-axillary  and  uiframammary 
regions.  At  a  point  one  inch  bt*low  the  nipple,  on  the  fifth  rib,  a  "ventiUant,"  a  sound 
prtxiuee*!  by  the  opening  and  closing  of  a  valve,  could  be  distinctly  heard.  No  other  signs 
*if  the  presence  of  a  cavity  were  as  yet  pert^'ptible. 

Thc  erase  presented  no  difficulties  to  the  formation  of  a  diagnosis  of  pulmonary  gan- 
grene in  the  anterior  part  of  the  lower  lol>e  of  tlie  right  lung.  It  was  furthermore  evident 
that  more  palpable  signs  of  a  ciivity  would  so<m  develop,  which  would  be  situated  in  a  part 
of  the  hmg  acc*'ssible  to  surgical  interference.  I  adviscil  the  patient  to  go  to  the  hospital, 
and,  as  his  life  might  possibly  tie  saved  thereby,  to  have  an  operation  perfiirme<J  a*  srxm 
H.-i  the  eviden(x*s  of  a  well-marked  cavity  would  appear  to  l>e  sufficient  to  justify  uperatiiiC 
measures.  He  was  admitted  to  the  Cook  toimty  Hospital  .\pril  11,  1884.  On  account 
of  the  unk»earable  stench  surrounding  him  he  had  to  t>e  removed  from  the  common  ward 
anil  put  in  a  sepantte  room.  In  the  mean  time  ct>ugh  and  expectoration  remained  un- 
changed; he  grew  weaker,  harl  tn^en  delirious  at  times,  and  his  appetite  was  entirely  gone; 
his  Uiwels  wen*  regidar. 

April  Uth,  A.M.:  PuU%  HH;  temperature,  lOO.***  F.  p.m.:  Pulse,  IR;  tempera- 
ture, 101°  F.     The  right  lung  was  again  examined,  and  the  urea  of  dullness  found  to  t>e  un- 
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changed,  stretching  from  the  fourth  rib  downwaril  over  the  infmmatnmary  and  axilkry 
regions.  But  in  iht'  renter  of  this  are»  there  was  nuw  a  srnaller  one,  in  which  the  ] 
sion-note  w  jis  tympanitic;  it  extended  IJ-i  iiK'he^  dim  iiwarti  from  the  right  nipple^  and  I 
inches  trans  versely  from  the  axillury  iuto  the  infra  ma  inniHry  region.  Aujscultatton  of 
this  tympnnitie  area  revealed  distinct  amphoric  re^pinition  and  amphoric  or  metallic 
rilics. 

April  IJfh:  OpiTalwn.  At  11  o'cltK^k  in  the  morning,  in  the  pre^sencc  of  Drs.  Murphj-Bj 
Baxter,  and  Randall,  of  the  attending  stalf  of  the  CVwik  County  Hoispital;  of  Dr.  Valin 
patient^s  former  nieilieal  attendant;  of  Dr,  A'crity,  and  of  the  house  st»ff  of  the  hospitah 
patient  w^aa  anesthetized,  A  i>imetun!  was  fir»t  made  with  a  hypodermic  needle  in  the 
mammary  line,  ja.st  Ik4ow  the  liftli  rib.  From  a  depth  of  Ij^  to  4  inches  the  syringe  drei 
a  thint  grayish-red  fluid,  which,  on  being  poured  into  a  glass,  emitted  the  chanicleriitkn 
o<lor  of  gangrene.  A  transverse  meLsion  was  now  made,  3  inches  long,  parallel  iji'ith  the 
fifth  rib,  and  hnving  its  midpoint  in  the  mammary  line.  The  tiflh  rib  was  bared,  and  &■ 
IJ^-iw^'h  piece  was  reseeted  siibperiosteally.  A  hypotlennic  needle  detached  from  iti 
syringe  was  thrust  in  through  the  costal  pleura;  on  being  let  go  it  was  observed  to  make 
slight  movements  corresponding  to  the  n?spiratory  mi»vements,  but  they  were  not  of 
suffieieul  extent  to  disprtne  the  existence  of  arlhcsions  between  the  two  layers  of  the  pleura. 
A  long  hypt>«lcrinic  nwdle  was  then  screwed  on  the  s^\Tinge.  and  was  thrust  in  in  different 
direction.'*  until  the  syringe  again  iMx-ame  lilletl  with  gangrenous  fluid.  The  syringe  was 
miscrcwed  from  the  neeille  \ihile  llic  latter  remained  in  place,  in  ortjer  to  be  used  as  a 
guide  leading  into  the  cavity.  A  large,  funnel-shaped  canal  was  made  with  Faquelin^s 
cautery,  which  was  gradmilly  pu!»hed  along  the  needle  thrtjugh  the  pleuni  and  the  subja> 
cent  pulmonary  tisijue  until,  at  a  depth  of  about  If  2  inches  below  the  pleura,  the  ca%ity 
was  entered.  The  opening  was  siufficicntly  enlarged  to  jiermit  the  index -finger  to  enter 
the  cavity,  whose  dimensions  were  found  to  be,  on  palpation,  3.'  2  inches,  tmnsversely,  lif^ 
inches  from  fdjove  downward,  :irid  about  1  inch  anleroposteriorly.  The  walls  of  the  cavity 
were  felt  to  he  rather  firm  and  indurated.  X«)  shagginesij  nor  detached  shreds  of  pul- 
monary  tissue  could  be  detected.  Drs.  Baxter  and  \  alin,  w  ho  als4j  made  a  digital  exph»m- 
tion,  eonflrmed  these  statements.  The  cavity  was  then  washed  out  with  a  saturated  solu- 
tion of  fuilicylic  acid»  As  soon  as  it  had  filleil,  a  %'ehement  cough  expelled  the  fluid  mixed 
with  air.  Two  large  fencstratetj  drain  age- tul>cs,  and  one  of  smaller  size,  which  was  not 
fenestrated,  were  introduce^l  into  the  cavity  and  held  in  place  by  a  stitch  to  the  skin.  The 
whole  operation  was  performed,  so  to  speak,  hlooillessly,  as  boring  the  pulmonary  tissue 
with  the  cautery  produced  no  hemorrhage.  The  incision  wound  was  left  open,  was  dusted 
over  with  icxioform,  and  a  heavy  antist^ptic  drt\s.'*ing  applietl.  Patient  was  brought  to 
bed»  and  warming  bottles  were  platx'd  along  his  extremities. 

At  1-SO  p.  M.  of  the  day  of  the  operation  the  patient  rested  quielJy;  Ha  cough  had 
l>ecome  less  frequent.  At  3  p.  m.  he  asketl  for  something  to  drink,  and  was  given  a  glass 
of  milk.  Champagne,  egg»  lemonade,  and  milk  with  .seltxer  were  ordered  to  Ik'  given  w  hen 
rcquirerl.  At  7,30  p.  M,  the  pulse  was  84;  leniperature,  101.^*  F.  Patient  felt  comfort- 
able; he  had  some  soreness  and  pain  in  the  neigh borhoL»d  of  the  wuond.  He  was  given  a 
hypixiermic  injection  of  morphin  and  a  tropin  and  sonic  cough  metlicine. 

The  air  in  the  rcKim  was  m>t  exactly  offensive.  The  fetor  of  the  expired  air  had  di- 
minisluMl  so  much  that  I  couhl  now  sit  by  the  patient  and  speak  Uv  him  without  covering 
his  face  with  a  towc4.  as  I  had  always  been  obliged  to  do  before. 

April  l^th:  Patient  had  passed  a  cfimfortable  night;  pulse  in  the  morning,  SMJ;  tem- 
perature, 100.4^  F.  In  the  evening,  pulse,  90;  temperature,  101. i*  F.  His  cough  liad 
gone  on  diminishing.  The  expired  air  and  the  ^utum  still  emitted  a  gangrenous  odor; 
the  quantity  of  the  expectorated  matter  was  about  ^i  pint.  The  dressings  wxre  saturated 
with  a  bloody  fluid  smelling  of  gangrene.  The  cavity  was  washed  out  with  a  solution  of 
salicylic  acid;  this  brought  mi  violent  coughing,  whirh  caused  several  shreds  of  lung  tissue. 
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one  of  them  1}'2  inches  in  length,  to  be  thrown  out  at  the  wound  through  and  beside  the 
drainage-tubes.  Toward  the  end  of  the  coughing  spell  the  fluid  ejected  from  the  caN-ity 
was  tinged  with  blood.  The  walls  of  the  canal  I  had  made  with  the  cautery  through  the 
pulmonary  tissue  were  covered  with  a  grayish-brown  eschar. 

April  loth,  A.  M.:  Pulse,  9^;  temperature,  100°  F.  Patient  had  passed  a  comfortable 
night,  although  he  had  not  received  any  morphin.  p.  m.  :  Pulse,  92;  temperature,  101.2°  F. 
Patient  was  dressed;  odor  less  marked;  further  shreds  of  lung  tissue  were  thrown  out. 

April  16th,  a.  m.:  Pulse,  90;  temperature,  100°  F.  p.  m.:  Pulse,  94;  temperature, 
100.0°  F.  Patient  was  pressed.  There  was  less  discharge  and  less  odor;  a  few  fragments 
of  pulmonary  tissue  were  thrown  out. 

April  17th,  a.  m.:  Pulse,  84;  temperature,  99.6°  F.  p.  m.:  Pulse,  90;  temperature, 
99.8°  F.     Patient  commenced  to  eat  solid  food. 

April  18th,  A.  u.:   Pulse,  85;   temperature,  99°  F.     p.m.:   Pulse,  84;   temperature, 
100.2°  F. 

April  18th:  The  wound  had  so  far  been  dressed  every  day.  The  cavity  was  washed 
out  but  slightly,  on  account  of  the  dbtressing  cough  which  invariably  followed.  There 
was  now  scarcely  any  odor  to  the  breath  or  the  sputum,  which  had  diminished  considerably 
in  quantity.  The  whole  (external)  wound  was  now  covered  with  granulations.  The  waUs 
of  the  canal  presented  a  gray  pigment;  they  were  smooth,  bloodless,  and  had  the  appear- 
ance of  a  cut  surface  of  pulmonary  tissue  in  a  state  of  gray  hepatization. 

April  19th,  a.  m.:  Pulse,  84;  temperature,  101°  F.  This  was  the  last  time  that  the 
temperature  was  found  to  be  higher  than  normal. 

April  23d:  Pulse  and  temperature  normal.  Patient  slept  well,  his  appetite  returned, 
and  breath  and  sputum  had  become  odorless.  The  quantity  of  the  expectorated  matter, 
which  was  mucopurulent  in  character,  had  been  reduced  to  2  or  3  ounces  in  the  twenty- 
four  hours.  A  small  amount  of  yellow  pus  which,  however,  had  no  odor,  was  found 
in  the  dressings.  This  same  thin  yellow  pus  mixed  with  air  was  seen  in  the  cavity  instead 
of  the  former  grayish  or  grayish-red,  thin  fluid.  The  walls  of  the  canal  were  pretty  well 
covered  with  a  layer  of  granulation  tissue. 

April  29th:  The  old  drainage-tubes  were  removed  and  substituted  by  a  single  one 
the  size  of  a  finger. 

May  1st:  Patient  continued  to  sleep  well,  had  an  excellent  appetite,  and  was  gaining 
flesh.  He  coughed  once  in  a  while,  and  during  the  day  he  raised  about  1}^  ounces  of 
mucopurulent  sputum.  In  the  area  of  dulhiess  surrounding  the  cavity  fine  subcrepitant 
r&les  were  heard. 

May  M^:  TUc  tijifniiig  int(»  IhiT  wivity  luul  r*mtnif ted  considerably.  As  the  drainage- 
tube  waas  found  jiu^^hcd  aut  *i!re*fid  tistws  imd  Ijing  in  the  dressings,  it  was  not  again  re- 
placed. 

Ma^  nth:  Th*  wgimdt  wbifli  Wl  in*t  bwn  drejssecl  for  five  tlays,  ws'^t  mostly  healed. 
A  sttiiill  fistulotis  li»ct  C3«i!y  rtmiiiiuHU  which  conimtinieAietl  with  u  tironrjnis,  for  a  few 
drops  uf  yellow  ptiH  fnixfd  with  *i  litM*,'  Jiir  w**pi'  f<»rr4^i  into  the  wound  when  the  patient 
wu!>  m.m\t  to  tot^rb.  I>q  prrriLntr^n  i\t  thr  dirjit  n^uTuiDer  wik^  obtiiitietl  in  the  inframam- 
tjuir^'  n^giijo  iiimxk  Ift  th#  (Uth  nlj;  hi  IJn-  iwiUwry  n'ffJou  tluwn  It*  Ihe  skth  rib.  Dullness 
only  peTnnm*-*!  i"  r***  ^r*'^  f»J..-ii  t-r..  m..  h^'-  ^n  j;  .r,,.  i.  ,  -hi  jiroiimf  the  wound.  The  fine 
^^Jt^^T^^p^Ll'  it^ukr  rcspiratinn  all  around  the 

•   aomuit;   there  were  no  rftles. 

II  m  ^very  ri's|>ect.    A  small 

^»  in  for  n  dij^tance  of  2^ 

r^cxpra  from  this  fistulous 

il  ef  iifitrtiire  of  iodin  into 


3^8 
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i\w  fistula,  a  vifiiptit  tit  of  coiighing  was  thereby  proiiuced.  The  sputum  rais^  hy  thtt 
ettugli  ctJtilained  brown  spc^cks  of  tincture  of  iofUn  which  could  bo  seen  with  Ihe  oakedeye. 
I'hey  Wfpe  pnjvud  to  be*  iodin  by  the  starch  lest.  It  is  evident  that  this  fistula  la  stiD  i 
coinmunicHtioii  with  a  bronehun. 
Patient  left  the  hospital.* 


These  cases,  though  only  4  in  number,  showing  ^  deaths  and  5  re- 
coveries, satisfactorily  prove  to  my  mind  that  opening  a  ptilmonary 
ca\nty  in  acute  cases  of  circumseribed  gangrene  of  the  lungs  is  a  justi- 
fia}>le  oi»eration.  In  not  one  of  the  above  cases  did  any  misciiief^  or 
even  any  inconvenience  to  the  patient,  result  from  tJie  operation.  On 
the  contrary,  the  immediate  effect  of  tlie  operation  was  a  very  decided 
improvement  in  the  condition  of  tJie  patient,  even  in  tlie  3  fatal  cases. 
The  distressing  cough  was,  in  every  one  of  these  4  eases,  greatly  di- 
minished at  once.  The  explanation  of  this  is  to  l:>e  sought  not  only 
in  the  immediate  evacuation  of  the  gangrenous  contents  of  the  caWty, 
but  also  in  the  fact  that  the  fluid  reaccumiilating  in  the  cavity  largely 
ran  off  through  the  drainage-tubes,  whereas  l>efore  the  operation  it  had 
been  asi>inited  up  into  the  bronchi,  thereby  {iroducing  a  more  or  less 
extensive  fetid  broneliitis.  This  bronchitis  ceased  very  rapidly,  and 
there  can  be  no  doubt  that  it,  more  than  the  presence  of  the  cavity 
itself,  is  the  cause  of  the  constant  coughing. 

The  fetor  of  tlie  breath  and  sputum  diminished  simultanously  \*ith 
the  cough,  as  would  naturally  be  exj>eeted. 

As  to  the  cause  of  non-success  in  Cayley  and  Lawson's  ease,  the 
authors  themselves  state  that  the  operation  was  performed  too  late, 
and  that  it  might  have  been  successful  if  it  had  been  performed  at  an 
earlier  stage  of  the  disease.  In  Smith's  case  no  autopsy  was  held,  and 
so  notliing  can  be  known  as  to  the  catise  of  its  failure.  BulPs  case  and 
my  own  have  this  in  common,  that  in  both  the  cavity  closed  in  about 
four  weeks;  tluit  the  fever  dt*creased  together  with  the  fetor  of  sputimi, 
and  ceased  in  Bull's  case  m  three,  in  my  own  case  in  two,  weeks  after 
the  operation.  Cessation  of  the  fetor  was  followed  by  improvement 
in  the  general  condition  of  the  patient,  whose  appetite  and  strength 
returned. 

I  now  wish  to  add  a  few  words  concerning  the  o|>eration  itself  and 
the  after-trealment- 

Opcration. — We  should  operate  as  early  as  possilde,  that  is.  as  soon 
as  the  physical  signs  of  a  cavity  have  become  manifest.  We  should 
not  operate,  for  anatomic  reasons,  when  the  cavity  is  covered  by  the 
scapula  or  is  situated  in  the  apex  of  the  lung.  The  latter  will  hardly 
ever  happen  in  cases  of  pulmonary  gangrene.  The  location  of  the  cavity 
should  be  ascertained  liy  making  an  exploratory  aspiration  with  a  fine 
needle.  The  opening  into  the  cavity  should  be  made  at  the  spot  where 
the  cavity  comes  nearest  the  surface,  for  not  only  should  we  injure  as 
little  lung  tissue  as  possible,  l>ut  we  should  also  have  the  shortest  possible 

*  For  valunble  asslstiinee  in  tht*  afler-trealnient  I  am  greatly  indebted  to  Dr.  E.  P, 
Davi^,  then  hotue  surgeon  at  Cook  County  lIospilaL 
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canalinto  the  cavity;  the  shorter  the  eanal  i,s,  the  easier  will  it  lie  to 
keep  it  open  and  to  drain  off  the  contents  of  the  cavity.  Besides,  we 
may  reasonably  expect  to  find  pleural  adhesions  where  the  cavity  is 
most  superficial.  These  will  prevent  the  operation  from  causing  a 
pyopneumothorax.  It  almost  seems  that,  under  these  particular 
circunistaoces,  our  natural  dread  of  opening  a  pleural  cavity  is  founded 
on  theory  more  than  on  practice.  In  not  one  of  the  50  cases  now  on 
record  in  which  pulmonary  cavities  were  opened  did  such  a  complication 
occur. 

The  incision  should  he  made  parallel  with  the  rihs,  one  or  more  of 
which  should  he  resected  if  necessary.  It  is  essential  to  have  free  access 
to  the  cavity,  as  well  for  the  immediate  digital  exploration  made  for  the 
purpose  of  removing  hirge  pieces  of  dead  pulmonary  tissue  as  for  the 
sake  of  having  a  wide  canal  (suhsefjucntly)  into  which  sufficiently  large 
drainage-tubes  can  he  introdueed.  Experience  has  shown  that  these 
canals  are  liable  to  contract  and  close  up  before  the  pulmonary  cavity 
has  become  obliterated* 

The  canal  leading  through  the  pulmonary  substance  into  the  cavity 
is  best  made  by  means  of  the  thermocautery,  a.s  was  proposed  by  Alliert 
and  Koch,  Their  method  has  been  strongly  advocated  by  Mosler  as 
bemg  superior  to  any  other  as  yet  suggested.  The  smaller  burner  of 
Paquelin's  cautery  should,  as  was  done  in  my  case,  be  graduidly  worked 
in  through  the  substance  of  the  lung  along  a  detached  hypodermic 
needle  which  is  used  as  a  guide.  The  cautcr>^  will  thus  be  pushed  in 
not  merely  in  the  direction  of  the  cavity,  but  also  in  the  shortest  line 
existing  between  the  latter  and  the  surface.  Working  slo%vly  with  the 
red-hot  cautery  will  produce  no  disturbing  hemorrhage  from  the  pul- 
monary parenchyma,  and  the  canal  can  easily  be  enlarged  to  such  size 
as  may  seem  convenient .  Having  reached  the  cavity,  wc  should  explore 
it  with  the  index-finger;  if  hirge  and  detached  pieces  of  lung  tissue 
are  discovered,  we  should  remove  them  witti  a  iiair  of  forceps,  being 
very  careful  to  avoid  causing  any  hemorrhage  1>y  tearing  off  still  ad- 
herent shreds  of  pulmonary  tissue.  Our  knowledge  that  it  is  not  uncom- 
mon for  the  walls  of  a  gangrenous  cavity  to  Ideed  considerably  will 
render  us  cautious  while  making  the  digital  exphiration. 

Whether  it  is  advisable  or  not  to  make  a  count cropening  for  the  sake 
of  facilitating  drainage  and  washing  out  of  the  cavity  can  as  yet  hardly 
be  stated.  It  has  not  been  tried  in  any  of  the  cases  in  wliieh  operations 
were  performcfl  for  pulmonary  gangrene.  If  the  coimteropening,  in 
order  to  be  effected,  sliould  denuind  perforation  of  a  thit-k  layer  of  pul- 
monary parenchyma,  I  think  most  surgeons  would  hesitate  to  prolong 
the  operation  on  this  account,  for  jialients  suffering  from  gangrene  of 
the  lung  are,  when  operated  upon,  rather  dclulitated  and  exhausted. 
In  my  own  case  I  felt  like  trusting  to  one  o|)ening,  reserving  the  opera- 
tion for  a  couutcropcniug  for  some  future  time  if  necessity  should  call 
for  one.     Neither  in  BulTs  case  nor  in  mine  did  such  a  necessity  arise. 

I  forgot  to  mention  one  point  in  connection  with  the  thernnx-autery, 
A  knife,  trocar,  or  some  blunt  instrument  may  well  be  used  for  opening 
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a  cavity  which  is  situated  close  to  the  surface  of  the  lung;  but  in  ca 
where  any  ainuunt  of  parencliyma  has  to  be  perforated  the  thermo- 
cautery is  by  far  the  safer  instrutiieni.     Now,  I  do  not  think  it  possible^ 
to  asrerlain  by  auscultation  wlii'tlicr  a  few  lines  only  or  an  inch  or  mor 
of  lim^  substance  lie  between  tlie  cavity  and  the  wall  of  the  thorax. 

The  cavity  should  be  washed  out  with  some  antiseptic  solution  if 
practicable,  but  great  care  should  be  exercised  in  doing  so.  If  the  cavity 
communicates  with  a  larger  bronchus  and  we  allow  the  sobition  to  nin 
ill  freely,  we  may,  especially  during  the  chloroform  narcosis,  be  so 
uufortunate  as  to  fill  the  l>ronchi  of  both  lungs  to  such  an  extent  as  to 
produce  suffocation,  Jloreover,  injection  of  even  a  small  quantity 
of  fluid,  the  nature  of  which  seems  to  l3e  rather  irrelevant,  is,  in  some 
cases,  followed  by  a  fit  of  cougliing  sufficiently  veliement  to  produce 
hemorrhage  from  the  walls  of  the  cavity,  We  should,  therefore,  allow 
a  little  fluid  only,  and  that  under  low  pressure,  to  run  into  the  cavity 
at  a  time,  and  closely  watch  the  effects  thereby  produced  in  the  patient. 
It  may  be  that  simyily  draining  the  cavity  without  any  washing  out  is 
sufficient  to  secure  tlie  beneficinl  effects  of  the  operation.  There  is  a 
great  difference  right  here  Ijelweeu  BuIFs  ca,se  and  mine.  In  BulFs 
case  injection  into  the  cavity  never  produced  any  coughing.  In  my 
case  the  smallest  quantity  of  fluid,  not  only  when  injected  under  pres- 
sure, but  also  wlien  allowed  sim]>ty  to  flow  into  tlie  wound  with  extreme 
gentleness,  was  immediately  autl  invariably  followed  by  violent  cough- 
ing, Moslcr*  in  treating  other  non-gangrenous  cavities  of  the  lungs, 
has  experienced  the  same  thing.  He  even  attributed  the  death  of  one 
of  his  patients  to  the  injection  of  a  solution  of  thymol. 

The  wound  nuxy  be  ^lusted  over  with  iodoform;  this  substance  has 
proved  effective  in  preventing  tlte  setting  up  of  inflammatory  dis- 
turbances by  fetid  fluiti  discharges  coming  into  contact  with  the  wound* 
as,  for  instance,  in  operations  about  the  mouth  and  the  rectum.  But 
whether  iodoform  is  indispensable  in  surgical  cases  of  pulmonary  gan- 
grene is  questionable.  No  case  has  as  yet  been  reported  in  whirh  the 
gangrenous  fluid  of  a  pulmonary  cavity  as  such  did  much  harm  to  the 
external  wound:  indeed,  the  fluid  contained  in  these  cavities  does  not 
seem  to  be  septic, 

A  heavy  antiseptic  dressing  should,  of  course,  protect  the  wound. 
Septicemia  or  pyemia  is  just  as  likely  to  develop  from  a  wound  in  the 
lung  as  from  a  wound  in  any  other  part  of  the  body.  But  as  it  is  diffi- 
cult, nay,  next  to  impossible,  thoroughly  to  disinfcet  a  puhnonaiy 
cavity,  the  conseciueuces  of  sepsis  would  in  these  cases  be  disastrous. 

Afier'ireatmetit.—'HQw  often  the  dressings  will  require  to  l>e  changed 
will  be  indicated  by  the  amount  of  discharge  found  in  them.  In  the 
beginning  the  woimd  will  probal>ly  recpiire  dressing  every  day;  later  on, 
less  often  will  be  sufficient.  Daily  washing  out  of  the  ea%ity  may  be 
desirable,  but  does  not  seem  to  be  essential.  As  mentioned  above,  it 
had  probably  better  be  omitted  if  followed  by  violent  coughing.  The 
internal  treatment  should  be  carried  on  in  accordance  with  the  principles 
commouly  laid  down  for  the  treatment  of  the  disease  in  question,     Di.^ 
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infecting  or  deodorizing  inhalations,  however,  the  influence  of  which  it 
is  difficult  to  comprehend  from  a  rational  a  priori  standpoint,  seem  to  be 
rendered  superfluous  by  the  operation.  K  the  canal  should  close  before 
the  cavity  has  cicatrized,  I  think  we  need  not  hesitate  to  remedy  the 
matter  by  a  second  operation.  In  a  favorable  case  the  patient's  general 
health  will  be  far  better  than  it  was  at  the  time  of  the  first  operation. 
As  yet,  however,  no  case  has  been  published  in  which  a  second  operation 
had  become  necessary. 

In  conclusion  I  shall  repeat  that,  in  my  opinion,  the  above  cases 
clearly  prove  the  operation  for  acute,  circumscribed,  pulmonary  gan- 
grene to  be  a  justifiable  one.  WTien  performed  in  the  above-described 
manner,  it  cannot  be  said  to  be  attended  with  any  immediate  danger 
to  life;  moreover,  when  performed  early,  we  may  reasonably  hope  that 
it  will  not  only  afford  temporary  relief,  but  effect  a  permanent  cure.  I 
therefore  think  that  this  operation  greatly  deserves  to  receive  the  atten- 
tion of  the  profession. 


REMARKS  ON  THE  OPERATION  OF  EXCISION 

OF  HIP-  AND  KNEE-JOINTS,  WITH 

EXHIBITION  OF  PATIENTS* 


Gentlemen;   I  wish  to  present  to  the  Society  this  afternoon  a  few 

patienti*  on  whom  I  performed,  within  tlie  pa.st  four  years,  excisions 
either  of  the  hip-  or  of  the  knee-johit.  In  domg  so  it  cannot  be  my  in- 
tention to  discuss  fully  the  subject  of  these  operations:  it  is  too  compre- 
hensive a  one  to  be  iUust rated  by  a  linTited  number  of  cases. 

During  the  past  ten  years  our  knowk^dge  of  articular  diseases  has^ 
been  greatly  enriched  by  pathoh^gic  research,  and,  at  the  same  time» 
the  practice  of  joint  surgery  has  undergone  some  modifications  since 
the  introduction  of  the  antiseptic  method.  How  far  our  expectations 
of  the  success  of  this  method  have  Ijeen  realized  is  a  matter  which  admits 
of  discussion.  The  cases  whicli  I  wisli  to  exliibit  here  are,  of  course, 
supposed  to  throw  a  little  hght  on  only  a  few  points  in  this  great  question. 

Let  me  first  call  your  attention  to  the  hip-joint.  It  is  hardly  neces- 
sary to  point  out  to  you  that  the  old  name,  morbus  coxarius,  or  caries ' 
of  the  hip-joint,  is  altogether  too  vague  a  term  to  be  of  any  service, 
even  to  the  practical  surgeon.  Suppuratitig  synovitis  of  the  hip,  osteo- 
myelitis  of  the  head  and  neck  of  the  femur,  and  tuberculosis  of  the  hip>- 
joint  are  to  be  distinguished  from  each  other  not  merely  Wcause  pa- 
thology shows  them  to  be  different  diseases,  but  because  these  different 
diseases,  if  they  are  to  be  treated  ratJon<ally,  demand  different  modes  of] 
treatment. 

By  far  the  greater  number  of  cases  of  morbus  coxarius  are  cases  of 
tuberculosis.  It  is  still  an  open  cpiestion  whether  the  tul>erculosis 
originates  as  a  local  osteotuberculosis  in  the  head  or  neck  of  tiie  fenuir 
or  in  the  acetabulum,  as  Volkmann  Ijelieves  it  to  do  in  most  cas€?s,  or 
whether  it  may  not  primarily  be  a  tubercidous  synovitis.  But  be  this 
as  it  may,  the  knowledge  of  the  fact  that  a  primary  osteotuberculosis 
often  exists  a  long  time  without  giving  any  symptoms  of  hip  disease 
until,  l>y  opening  into  a  joint,  it  causes  a  tuberculous  destruction  of 
the  latter,  has  already  had  its  beneficial  application.  Timely  o|)erations 
on  the  great  trochanter  have,  by  removing  the  local  ostcotuberculous 
focus,  saved  a  number  of  joints  from  total  destruction.  .\s  the  hip- 
joint  is  covered  by  a  thick  mass  of  soft  parts,  it  is  materially  much  le^s 
accessible  than  the  knee-joint.  In  hip>  cases  an  early  diagnosis  and 
treatment,  by  which  the  joint  may  be  saved,  will  probably  always  remain 

*  Read  Iwf^^re  the  Illinoia  State  Medieal  Society,  1884.  riiicago  Mt'A,  Jour,  und 
Examiner,  1884,  xtix,  p.  «Sy;  Trans.  111.  State  Med.  Sorietv,  IHHI,  voL  xxxh\  p.  330 
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except lonaL  There  is  hardly  a  question  in  practical  surgery  which  is 
more  difficult  to  deckie  than  whether  and  when,  in  a  given  case,  a 
tuberculous  hip-Joint  should  be  excised.  Statistical  tables,  showing  the 
mortality  or  the  duration  of  the  disease,  teach  us  absolutely  nothing 
in  regard  to  this  point,  as  in  them  mild  and  severe  cases  are  promiscu- 
ously thrown  together.  Taylor  gives  a  mortality  of  1i2.d  per  cent,  in 
288  eases  treated  without  ofjeration;  9  per  cent,  out  of  the  H  died  of 
exhaustion  and  amyloid  degeneration  of  various  organs.  Now,  there 
is  nothing  in  his  tables  to  render  it  improbable  that  judicious  operations 
would,  in  this  instance,  have  depressed  the  death-rate  to  a  still  lower 
percentage — that  they  would  have  saved  some  of  the  9  per  cent,  who  died 
of  exhaustion  and  amyloid  degeneration,  Lessing's  excision  statistics 
show  a  mortality  of  64  per  cent,;  but  as  no  distinction  is  made  between 
early  and  late  operations,  they  are  far  from  proving  that  *M  per  cent, 
of  otherwise  fatal  cases  of  hip-joint  were  saved  by  the  oi>eration. 

In  early  excisions  of  the  hip,  that  is,  in  those  perfornied  as  soon  as  an 
abisc^ess  communicating  with  the  joint  ha.s  formed,  and  before  the  patient 
has  become  emaciated  and  exhausted  by  long-standing  fever*  the  re- 
sults of  the  operation  are,  so  far  tis  life  is  concerned*  favorable 
enough;  but  we  cannot  do  away  with  this  objection  to  early  excisions, 
that  by  them  a  healthy  neck  of  the  femur  and  trochanter  are  removed, 
which,  if  the  abscess  had  been  opened  with  antiseptic  precautions,  might 
have  been  saved  and  might  have  given  the  patient  a  more  useful  limb. 
On  the  other  hand,  if  we  wait  until  one  or  more  abscesses  have  either 
broken  or  been  opened  with  the  knife,  until,  from  failure  of  carefully 
and  constantly  applying  antiseptic  dressings  to  the  discharging  fistulas 
an  exhausting  fever,  which  in  reality  always  means  pyemia  or  septicemia, 
has  established  itself  and  reduced  the  j>atient's  strength  to  a  degree 
dangerous  to  life^ — ^if,  I  say,  we  wait  until  all  this  has  taken  place,  then 
we  run  the  risk  of  operating  too  late.  The  septicemia  will  probably 
progress  in  spite  of  the  operation  and  the  patient  will  die.  By  an  early 
operation  his  life  would  probably  have  been  saved.  We  are  rendered 
unwilling  to  operate  early,  chiefly  by  consideration  of  the  fact  that  in  a 
great  number  of  cases,  where  one  or  more  abscesses  had  formed  and 
been  opened  and  running  fistulas  remained  for  a  long  time,  the  latter 
finally  closed  up  spontaneously  and  the  patients  recovered,  and  this  not 
so  very  rarely  witti  a  useful  and  even,  to  a  certain  extent,  movable 
joint.  Out  of  Gibney*s  80  cases  of  spontaneous  recovery,  this  occurred 
in  48. 

In  1873  Volkmann,  whom  I  consider  to  be  the  greatest  now  living 
authority  on  joint  diseases,  gave  four  indications  for  excision  of  the  hip 
in  cases  of  tuberculosis: 

1,  The  presence  of  abscesses  and  fistulas  with  copious  suppuration, 
together  with  a  rise  in  temperature,  which  indicates  that  the  j>atient's 
slrc'ngth  is  beginning  to  be  undermined, 

^.  High  fever  from  acute  suppuration  in  the  articular  capsule, 
coming  on  suddenly  in  the  course  of  a  chronic  case, 

3.  An  iUac  abscess,  which  shows  that  the  acetabulum  has  been 
perforated. 
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4,  Established  suppuration  with  disloc*ation  of  the  head  of  the  femur 
backward,  so  that  it  can  be  felt  behind  the  at^etabuhini,  covered  by  the 
ghiteal  muscles. 

I  think  it  safe  to  add  a  fifth  indication — 

5.  Dctachnicnt  of  the  e[*i|)hysis  of  the  head  of  the  femur  and  its 
lying  in  tlie  articuhir  capsule  as  a  large  sequestrum. 

When  Koster^  Volkniann^  Schtippel,  and  others  discovered,  in  tJie 
course  of  their  investigations,  that  fongoid  arthritis  or  white  swelling, 
and,  consequently,  the  common  form  of  morbus  coxarius,  was  a  local 
luijerculosis,  this  as  such  was  for  a  time  also  looked  upon  as  an  indica- 
tion for  excision  of  the  hip-joint.  It  was  then  thought  that  nothing 
short  of  an  early  removal  of  the  miliary  tubercles  from  the  l>one,  the 
capsule,  and  the  walls  of  the  abscess  cavities — if  abscesses  had  already 
formed — could  prevent  a  genera!  and  fatal  tuberculous  infei*tion  froi 
sjireading  from  the  primary  foinis.  It  so  ha|ipencfl  that  about  the  same 
time  Lister  gave  his  antisejitic  method  to  the  profession,  and,  a.s  early 
operations  were  by  this  method  tleprived  of  their  former  danger  to  life, 
a  number  of  early  excisions  of  the  hip  were  made.  Six  or  eight  years 
ago  it  was  generally  deemed  justiliable  to  operate  at  the  time  of  tlie 
formation  of  the  first  abscess — if  possible,  before  it  had  opened.  Surgeons 
had  become  hopeful.  Lister's  method  seemed  to  secure  here,  as  it  does 
in  other  cases,  healing  by  first  intention,  and  the  operation  would  eradi- 
cate the  tuberculosis.  Besides,  matters  seemed  very  much  sinifdified 
as  to  rec*jgnizing  the  right  moment  when  an  operation  becomes  im- 
perative, and  expectant  treatment  is  no  longer  permissible.  Un- 
fortunately, however,  we  were  in  this  respect  soon  iJirowu  into  the  old 
difficulties.  It  was  found  by  all  ojierators,  I  believe,  but  first  expressly 
statcil  by  Kiinig  (in  Langenbeck's  Archiv,  1880,  vol  xxv,  p.  580).  that 
healing  by  first  intention,  i,  e,  healing  iu  four  to  eight  weeks,  still  re- 
mained a  very  rare  exception.  An  apparent  healing  would  take  place, 
but  after  a  while  new  crops  of  miliary  tubercles  would  grow  up  in  the 
CiOials  made  Ijy  the  drainage-tubes,  or,  in  cases  where  the  openings  had 
closcfl,  in  the  cicatrices  left  by  them;  new  absces^ses  and  ulcers  would 
form.  Moreover,  it  was  learned  that,  notwithstanding  early  operations, 
about  the  usual  20  per  cent,  of  these  patients  would,  sooner  or  lateryl 
even  after  apparent  cessation  of  the  loeal  process,  succumb  to  tu 
berculosis  of  one  or  more  of  the  internal  organs.  As  pathoh^gj'  now 
began  to  rob  this  disease  of  some  of  its  terrors,  by  demonstrating  that, 
when  local,  it  not  so  infrequently  ended  in  recovery,  pathologic  researches 
concurred  with  surgical  experience  in  bringing  us  back  to  our  former 
more  conservative  slandpoinl  regarding  intlications  for  excisions  of  the 
hip.  We  again  siirink  from  the  operation  Ix^fore  the  patient's  life  i'* 
threatened  with  danger,  and  are  loth  to  take  away  li%"ing  bone,  which, 
after  the  termination  of  the  disease,  might  help  to  form  a  solid  ankylosis^ 
or  even  a  somewhat  movable  joint. 

All  of  us,  however,  who  have  lived  throtigh  this  interesting  period 
in  the  history  of  articular  surgery  will  remember  with  pleasure  that,  in 
the  great  majority  of  these  cases  of  early  excisions,  the  after-treat- 
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raent  was  much  shorter  than  it  had  formerly  ever  been;   the  operation 

promptly  and  decidedly  relieved  the  patient  of  his  sufferings;  the  fever 
disaj>peared,  mid  the  maljjosition  was  corrected  in  a  much  shorter  time 
than  could  ever  have  been  done  by  conservative  treatment.  I  nfor- 
tunately,  we  do  not  know  whether  the  limbs  resulting  in  the  end  from 
these  ojierations  were  the  best  that  could  l>e  obtained  under  the  cir- 
cumstances, or  whether  their  function  would  not  have  been  improved 
if  the  conservative  treatment  had  bet^n  employed,  \^e  nmst  confess 
that  with  regard  to  the  whole  question  we  are  souunvhat  at  sea.  The 
final  results  of  early  operations  and  of  conservative  treatment  are  not 
sufficiently  different  to  compel  us  tu  make  one  or  the  other  the  m variable 
rule  in  the  treatment  of  tul)erculous  hip  disease.  In  a  pven  case  we 
wilt,  of  course,  always  prefer  conservative  treatment,  if  by  it  we  expect 
to  obtain  as  good  a  result  as  by  an  operation. 

Allow  nie  first  to  present  to  you  a  few  cases  in  which  early  opera- 
tions were  performed: 

Case  L — Edward  Prout,  eight  years  old.  was  admiUefl  to  ibe  Cook  County  Tlospilal 
on  AiigHHt  5,  VHHd-  His  pan^nts  were  living,  and  both  ot  iheni  were  in  gmnl  lieaUli.  A 
hri»ther  of  his  was  at  tlie  time  sufFering  frt»ra  a  tnbrrc^ulons  inEuninriatioii  of  a  testicle 
following  gonorrheii.  Patient  liud  alwaya  Ijeen  in  gtxid  hejillh  until  three  years  and  ii 
half  iLgt\  wtien  he  fell  from  a  swings  his  riglit  knee  jctrikitig  on  a  stone.  About  one  mtmth 
later  he  began  to  complain  of  pain  tn  the  knet*.  His  right  leg  s+khi  acquired  a  lamenesg 
wliich  would  come  and  go  during  the  following  year;  the  pain  in  the  knee  rcnmined  rather 
con^ttant.  About  one  year  after  nx^iving  the  injury  he  bad  a  hip  support  put  on  by  bis 
phvisirian,  and  exlenjiion  made.  Hin  pain  was  tlien'by  soniewbut  relieved.  Patient  wore 
the  apparatus  at>out  three  months;  it  v,as  then  taken  off,  as  he  was  umdde  to  pay  for  it. 

Fiitient  was  now  adniitterl  to  St>  I-uke's  HospituK  ami  was  thence,  in  Ihe  siinimer  of 
1K73^,  taken  to  the  Mercy  Hospital.  About  one  year  I'ltcr  an  abw-ess  formed  in  ^^earpa's 
triangle;  an,  opening  was  made  at  the  upper  an<l  inner  part  of  the  thigh,  and  the  pns  was 
cvaenated;  a  sinus  remained,  which  was  still  opien  at  the  lime  of  the  patient's  admission 
to  the  County  Hospital.  A  short  time  after  the  formation  of  this  abii^ccss  a  second  one 
formed  at  the  upfK^r  part  of  the  pn interior  aspect  of  the  thigh.  This  abscess,  like  the  first 
one,  was  opened  anrl  left  a  fistula.  In  the  beginntng  of  188t)  the  patient  had  apparently 
recovereil.  The  affected  lindi  had  become  abi>ut  I?  2  *^*  ^  inches  sltorter  than  the  nound 
one*  but  wearing  a  high-soled  sluse  on  the  foot  of  the  diseased  leg,  he  was  able  to  walk  on 
it.  This  condition  continueii  up  U>  the  Ix^ginuing  of  July^  !8Ht),  when  the  patient  was 
kieketl  by  a  boy  in  the  upper  and  ffosterior  part  of  bis  right  thigh*  where  a  swelling,  f.  e.. 
an  abscess,  soon  formed  below  the  great  troehanter.  Thi:^  abscess  was  opened,  and  a  dis- 
charging sinus  remaine<b  Patient  was  now  no  longer  able  to  walk;  be  complained  of 
mure  or  leas  pain  all  the  time,  and  the  three  sinuses  kept  up  a  constant  discharge;  the  thigh 
gradually  became  flexed. 

An  examination  showcil  the  lK>y  to  be  rather  pale  and  slim;  there  was  no  rise  in  tera- 
fwniture.  but  his  pulse  was  a  little  acceleratetl — l>etween  M  and  100.  His  lungs,  heart, 
and  urine  were  found  to  lie  normaL  He  coald  walk  only  with  crulc^U's.  as  he  was  prevented 
from  putting  his  right  fiK>t  to  the  ground  by  tlu'  ailduction  ami  flexion  of  bis  hip.  There 
was  1^2  in*"lics  shortening.  The  sinuses  on  the  internah  posteri(»r,  and  estemal  aspects 
of  the  thigh  dischargeil  a  mtHlerate  amount  of  pus.  A  prolie  iotroducc^i  into  tite  external 
sinus  passed  up  t>ehind  the  neck  of  the  femur  into  the  joint,  where  roughened  l>one  waa 
felL     Passive  motion  cause*!  pain  in  the  joint. 

On  Auguiit  '20,  1880,  an  excision  of  the  hip  waa  made  as  follows:   I  made  an  incision 
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anteriorly  akm^  the  aiiteriur  sinus  (I^ngenbock\s  incision),  with  a  view  lo  remo^'in^  Xht 
hwiil  of  the  fcnmr  only;  byt  bi-forf  gelling  into  the  joint  a  con-sirlerable  venous  hemorrhage  j 
"tceunrii,  tiie  source  of  whieh  whs  probubly  in  the  bulbaus  enlargement  forinetl  by  iJie  \-riii 
saphena  magna  jnsl  l>efijre  joining  the  fenionil  vein.  As  it  was  ijnpos^ible  to  slop  this 
beraorrhage  in  the  denisc  cicatriciul  tissue  of  the  jjinus  otherwise  than  by  ligation  en  masse, 
I  liarl  to  give  up  the  anterior  incision*  1  therefore  made  the  straight  external  incision  over 
tlie  outer  side  of  the  trtjchanter  major,  lielow  which  I  sawed  off  the  bone.  As  I  itperaled 
sub|>enosteally,  the  c^irtiluginoiis  pt>rlion  of  the  trochanter  major  was  left  eamnccted  with 
the  periosteuni.  The  head  of  the  femur  had  disappc^arecl  entirely,  and  the  roughened  end 
of  the  neck  was  found  above  und  Iw^ek  of  the  acetabtjliini,  \i  hich  was  covered  with  a  thick, 
soft  niajis  of  tuberculous  gmnnlation  tissue.  I  scraped  the  acetabulum,  which  was  not  ■ 
perforated,  with  a  gouge  and  the  sharp  spoon;  the  walls  of  the  sinuses  were  likewise 
scniped.  Dntinagi^-tubes  were  then  inserted  in  the  three  sinuses,  and  made  to  run  up  into 
the  aeetjibuluni.  The  lips  of  the  wound  wen*  then  united  by  sutures,  and  a  Lister  drrs&ing 
applied.  The  limb  was  placed  in  an  abducted  position,  a  Verity  splint  put  on,  and  exten- 
sion, by  means  of  a  piece  of  ruliU'r  tubing  and  strips  of  adhesive  plaster,  made. 

AugitM  -21^1:  During  the  iifter-treatnieirt  the  evening  temperature  Remained  steady — 
in  the  neighliorhood  of  101)°  F.;  only  *njct*  did  it  rise  to  100.5*  F.  Patient  was  free  from 
pain,  and  coinmeiieed  to  cat  toward  the  entl  of  the  6rst  week.  The  wound,  which  healed 
by  first  intention  and  without  suppuration,  was  dressed  twice  we<'kly.  From  the  beginning 
of  the  third  week  the  drainage-tubes  were  shortene<i  every  time  the  patient  was  dresksed. 

Svpiember  16th:  Patient  was  able  to  draw  his  knee  up  a  little. 

September  ISth:  The  last  drainage-tube  was  removed. 

Scpf ember  iK>fh:  At  this  time,  L  e.^  four  weeks  after  the  operation,  the  wound  bad 
henled  completely, 

St'fttembtr  J/ith:  The  splint  was  taken  off. 

Patient  was  kept  in  bed  two  we^'ks  hinger;  a  high  sole  was  pkced  under  the  fool  of  the 
sound  limb,  and  he  was  ailowcd  Ut  walk  with  erulches. 

A  year  ago  an  abscess  formed  liehind  the  trtKhanter,  which  was  opened,  and  then 
closetl  up  tn  a  few  weeks. 

He  is  now  well  nourished,  and  able  to  bear  the  whole  weight  of  his  body  on  the  affected 
lind>.  There  is  little  mobility  in  the  newly  fonnt^  joint,  about  W  degrees  flexion,  no  ab- 
duction or  adduction  nor  rotation. 

Case  II, —  Frcij.  Hunneman,  a  child  of  healthy  parents,  began  to  limp  when  three  and 
one-hAJf  years  old.  Extension  by  weight  and  pulley  was  tried  during  the  first  year  of  the 
dbcase.  In  its  third  year  an  abscess  formed  below  the  great  trochanter;  there  was  con- 
siderable pain  in  the  joint,  and  he  had  some  fever;  liis  general  health  was  impaired*  and 
he  was  emaciated.  The  leg  was  flexed  and  adducted.  Three  and  one-half  yejint  after 
the  commenc<?meRt  of  the  disease — ^in  February.  1881—1  made  an  incision  of  the  hip.  After] 
the  operation  the  patieut  lay  in  bi*d  eleven  wi?cks.  splinted  and  in  extension.  In  six  we 
the  wound  had  healed  up  to  the  bijlcs  for  the  drainage-tubes.  In  fourteen  weeks  he  ^ 
a!b>wed  to  be  up  and  aliout,  having  a  plaster  cast  on  the  limb.  There  had  been  no  fever 
nor  ilrain  after  the  operation,  and  his  general  liealth  gradually  improvetl.  One  year  later. 
in  January ^  IHH^,  an  abscess  formed  l>elow  the  gluteus  masimus.  On  opening  it  it  was 
found  to  be  an  intrapelvic  abscess,  which  had  formt^  subsequent  to  the  perforation  of  tiic 
aeetiibulum.  It  had  made  its  way  out  of  the  pelvis  through  the  great  sciatic  notch  along 
the  pyriformis  muscle.  The  walls  of  the  absct\MS,  within  and  without  the  pelvis,  and  the 
pelvic  surface  of  the  sciatic  bone,  were  scraped  with  a  sharp  spomi.  The  wound  heale<l  in 
four  to  five  wt^^ks,  a  small  fistula  only  remaining.  Half  a  year  later,  in  August,  iHHi.  alt 
fistulas  had  healed  up  definitively.  Since  that  time  the  patient  ha^  walk***!  about  with 
crutches,  lia\ing  a  high  sole  under  the  foot  of  the  sound  limb.     He  is  in  excellent  health. 
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When  alUiwed  to  try,  it  is  spen  llmt  the  atft^'U'd  limb  is  capable  of  U-arin^  fonsidfrablc 
weight. 

Case  III.^ — John  Prince,  In  the  fall  of  1877  he  began  to  fit-l  pain  in  hb  right  knee, 
and  later  t*n  in  the  thigh  and  ginin.  There  bad  bec^n  no  triiiimatie  raiijie  for  the  r<mnng 
of  thb  pain,  which  gradually  became  worse.  He  was  dlfuiitjlecl  from  walking  wHlhout  u 
pane  jind  from  sitting  down»  as  he  eotild  not  f!ex  his  thigh  suffieiently.  About  CliriHlmas, 
1877»  he  fell  on  a  stone  sidewalk^  striking  on  kis  hip,  and  the  pain  inereaM-d  tiie  following 
day.  He  then  lay  in  bed,  with  extension  on,  for  five  months,  but  his  condition  remained 
about  the  same.  On  being  so  advised,  he  tried  a  portable  exten,sion  apparatus,  something 
hke  Taylor's  niaebine.  Four  months  subsequently  an  abscess  formed  on  the  outer  asp+'ct 
of  the  thigh;  it  was  opened  iind  left  &  fistida.  In  January,  1879,  he  entered  the  CcMjk 
Coimly  Hospitid^i  wa*  put  to  betk  and  kept  in  eslemsioD  for  four  months;  he  then  got  up 
and  walkerl  alwut  with  criitehe^  and  a  high  sole  under  the  foot  of  the  other  leg.  During 
the  following  three  months  the  condition  remained  as  it  was,  the  fistula  discharging  ctm- 
siderahly  an*l  tenderness  existing  around  the  joint.  Id  September,  1879,  I  excised  the 
joint  Ixjlow  the  lesser  Irochdnter,  During  the  fall  and  winter  the  |*atient  Imd  two  attacks 
of  erj'sipelas.  He  got  up  nine  months  subsequent  to  the  operation,  two  years  to  his 
entering  the  hospitab  and  three  an(i  one-half  years  to  the  beginning  of  the  disease.  Since 
that  time  he  has  steachly  improve<L  He  has  since  pickt^l  up  so  niuc  h  flesh  that  he  is  now 
almost  twice  as  heavy  as  he  ever  was  previous  to  or  (luring  his  stay  at  the  hospital.  He 
walks  easily  with  a  cane;  can  bear  the  whole  weight  of  the  brnly  on  the  limb  operated  upon. 
There  is  eonsideralde  active  mobility  in  the  newly  formed  joiut,  fiexitui  1)0  (legrees,  ab- 
duction and  adduction  15  degrees,  ami  eonsideralile  rotation. 

In  looking  upon  these  as  early  oiDerations  we  nitist  hear  in  mind 
that  discharging  fistulas,  abscesses,  and»  in  two  of  the  eases,  some  dis- 
location of  the  head  of  the  femur,  already  existed.  In  the  Hunneman 
case  we  were  deahng  with  an  acetabular  coxitis,  as  was  shown  by  the 
later  fonuation  of  a  pelvic  abscess,  which  was  scraped  out  and  finally' 
healed  up.  In  this  case,  especially,  tire  pain  and  fever  were  promptly 
relieved  l>y  the  operation,  and  from  the  very  day  of  its  performance 
the  local  disease,  as  well  a.s  the  general  health  of  the  patient,  improved 
uninterruptedly. 

A  very  extensive  tuberculosis  of  the  w^hole  upper  third  of  the  femur 
induced  me  to  make  an  excision  of  the  hip  in  the  following  ease: 


Case  IW — Thomas  Hughes,  aged  sixteen,  was  admitted  to  the  Cook  County  Hospital 
September  'i5,  IHH^.  His  parents  were  healthy:  a  brother  of  bis,  like  himself,  sufTeretf 
from  flip  disease.  Four  yctirg  previous  to  his  admission  lie  l>egan  to  feed  some  pain  in  his 
hip,  groin,  and  thigh,  and  he  acquiretj  a  slight  limp.  About  the  same  time  an  abscess 
appeared  on  the  dorsum  of  the  fottl;  it  was  opeaed^  and  a  chronic  swelling  remained, 
which  Bnally  led  to  the  removal  of  the  tulx^rculous  first  metatarsid  bone.  About  one 
year  later  the  patient  fell,  his  hip  striking  on  the  floor.  A  swelling  soon  apt>eared  in  tlie 
neighborhood  of  the  hip,  and  the  patient  complaineit  of  pain  in  the  h»p  and  in  the 
knee.  Several  abscesses  formefl  and  were  opened;  sinuses  remained,  which  alternately 
closed  and  opened,  discharging  at  times  considerable  quantities  of  pus.  Three  montlis 
before  the  patient's  admisiiion  three  small  pieces  of  bone  were  taken  out  of  a  fistulous 
€>pening  in  the  groin. 

On  examination  the  leg  was  found  to  Ije  flexed  aufl  adducted;  iis  there  was  thnM* 
inches  of  short eaing,  the  foot  did  not  reach  the  ground.     The  region  of  the  hip  was  rounded 
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and  fnlflrgt*ti,  and  it  presented  «ne  sinus  anteriorly  and  three  on  the  outer  side-     Fa£eoag 
tiic  pmljc  lilung  these  sinuses,  1  wouhl  feel  roughened  twjne  in  the  hip-joiut,  aa  well  as  on  1 
the  lryc4ianter  miijor  nud  the  upper  part  of  the  shaft.     The  foot  was  deformed,  as  tJie  re- 
moval ttf  the  first  niflatariiid  bane  had  prcnluwd  a  rt-tmction  of  the  great  toe. 

On  Septeiidter  48th  I  excistxl  I  he  juitit.  The  incision  over  the  triK-hanter  bad  to  be  J 
pruhinged  downward  over  the  upjier  third  of  the  shaft  of  the  femur.  The  head,  trocbaiiier,n 
and  2!>2  loehes  of  the  shaft  of  the  femur  had  to  he  removed.  On  exii mining  the  upper 
sawed  end  of  tlie  remaining  shaft  it  wai*  found  thickentfl.  and  eootamiDg  a  tuberculous 
eavity.  This  waa  gouged  out,  and  the  diseased  l>one  had  to  be  ehiseJ«!d  away  for  a  dis- 
tance of  l!^  inches^  in  ortier  to  reach  healthy  tKiny  tissue.  The  preserved  specimen  shows 
eonsiderable  pt?rio,stefll  tuberculosis,  with  irregular  periosteal  exostoses,  in  which  may  be 
Been,  here  and  there,  the  rounded  eavities  eharaeterislie  of  loctd  o^teotube^culosi4,  Ij 
scraped  the  acetabulum  and  the  walls  of  the  exiMting  sinusen,  put  in  a  sufficient  number  i 
large  drainage- tubes,  dusted  the  wound  with  ii>dof«»rio,  and  closed  it*  A  Lister  dp 
was  applied,  I  tie  limb  phu*d  in  a  Verity  splint,  and  f\teri»?ion  made. 

Patient  luid  been  weak  t  hi  ring  the  ope  rat  ion »  and  remained  so  for  dome  time.  Tlicre 
was  cou.sidcrable  suppunition  during  the  first  monlh  following  the  operation.  The  pulM> 
rate  variwl  betwe<'n  llU  and  IJiO,  but  the  temperature  never  rose  much  above  normab 

OciobiT  litk:  A  be^i-siire  fonnxMl  over  the  aaenun,  which  grew  larger  for  a  eouple  of 
weeks;  Inter  on,  Iwd-sores  formed  *ntT  the  spinous  procv^es  of  the  lumbar  vertebne, 

December  ^th:  The  abdomen  was  greatly  distended,  as  were  also  the  sujwrficial  veiiUv 
Ferciissiun  "showed  the  splc_*eu  to  be  enlarged  ctmsideralily,  and  the  dullness  of  the  liver  ex- 
tended (i  inches  beluw  the  ribs.  Amyloid  spleen  and  liver.  The  urine  was  eleur  and  acid* 
and  no  albumin  was  detected  in  it. 

January  ^,fi:    All  berl-sori'.s  had  healeil. 

Fcbruan/  tut:  The  splint  was  removed  ami  patient  was  allowed  to  .sit  up  and  to  walk 
about  with  crutches,  wearing  a  high  siile  under  the  ftKJl  of  the  sound  limb. 

March  ilxl:  Patient  wa^  dismissed  frtmi  liie  hos^iilal  with  an  order  to  present  him^tf 
once  a  week  to  have  his  hmb  tlressed. 

Patient  is  now  robust,  of  hcidthy  appearance,  and  the  Hstulas  have  bc4-n  closed  for 
half  a  year;  he  ran  bear  the  weight  of  his  l)ody  on  the  lin^b  ofXTated  upon;  has  active 
flexion  of  abtiut  70  degrees;   some  abduction  and  adtbiction  and  .some  rotation. 

The  extent  i>f  aclive  mobihty  patient  has  got  in  his  hip  is  remarkable,  considering  the 
amount  of  bone  Removed.  He  can  lift  his  leg  and  Hex  the  thigh  almost  to  a  rectangle — tej 
an  angle  of  almo.st  Dt)  degrees.  This  would  be  impossible  if  not  a  considerable  reproduc- 
tion of  the  bone  had  taken  place,  not  t)nly  of  the  removed  part  of  the  sluift  of  the  femur* 
but  also*  to  some  extent,  of  the  grt*at  trt>chanter,  for  flexion  is  effected  by  tht^  iliopsOiU 
muscle. 


In  cases  where  the  epiphysis  of  the  head  of  the  feimir  is  detached 
and  lies  as  a  seq ties tr tint  in  the  aeetahuhini  or  in  tlie  abscess  cavity 
surrounding  the  neek  of  tlie  fetniir,  there  can  he  no  doolit  as  to  the  pro- 
priety of  ail  operation.  However;  in  a  given  ease  of  chronic  hip  disease 
the  diagnosis  of  this  detachment  can,  as  a  rule,  not  be  made.  There 
are  no  objective  symptoms,  so  to  speak,  peculiar  to  this  condition. 
As  the  tlct ached  epiphysis  lies  either  in  the  aeetahntuin  or  is  covered 
by  a  thick  hiyer  of  soft  parLs»  it  cannot  be  fell,  IJnless  the  history 
of  the  case,  together  with  the  age  of  the  patient,  points  toward  such  a 
condition,— e.  g.^  acute  suppurative  inflammation  of  the  joint  iDiinedi- 
ately  following  a  fall  on  the  great  trochanter,  or  an  acttte  suppurating 
osteomyelitis  of  the  upper  epiphysis  of  the  femur,^ — the  detachment 
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%vill  probably  not  be  detected  until  the  excision  }>raclucej5  the  necrotic 
head  of  the  femnr.     This  detachment  is  rarely  met  with  in  tuberculosis. 

An  instance  of  this  kind  is  the  following  case: 

Case  W — BeDJantin  Cleaves*  aged  thirteen,  was  admilted  to  the  Cook  County 
Hospitftl  August  il,  1883.  There  \md  been  no  constiniption  in  his  family,  and  be  himself 
had  always  been  healthy  until,  during  the  latter  part  «>f  Janmary,  1H88,  his  left  hip  began 
to  aehe  a  Utile.  As  the  ineonvemenee  was  slight*  he  paid  nn  attention  to  it.  One  evening, 
white  lyiDg  in  bed,  the  pain  beeame  trouble  so  nu\  ami,  in  attempting  to  rise,  he  sy*hlenly 
felt  a  sharp  pang  in  the  groin.  The  pain  would  retuni  again  and  again  until  it  finally 
became  almoiit  continuouiv.  Three  weeki*  after  the  coinmcneeuienl  of  Ihe  |wiin  the  patient 
had  become  obliged  to  pas.*!  most  of  his  time  silting  quietly  in  a  ebiiir.  In  M»reh  a  phy!ji- 
ciBD  was  called^  w  ho  adviseii  the  boy's  parents  to  piil  bim  out  inlo  ihe  country.  In  June 
an  abscess  *t>n  the  outer  »ide  of  the  thigh  was  evaeuated,  and  from  the  opening  made  pus 
continued  to  be  dUeharged,  So  antiseptic  dressings  were  applie<l.  In  July  the  patient 
retumeci  to  the  eity,  and  I  saw  bim  in  the  beginning  of  August.  I  found  him  lying  in 
l>ed  and  verj*  nnicb  cmaeiateil;  pulse.  H4;  temperature,  H>1.7°  F.  The  right  thigh  was 
addueted  and  flexed;  the  slightest  movement  caused  great  piiin  in  the  hip  and  in  the  knee. 
The  knee-joint  was  normal.  During  the  night  he  would  wake  up  and  ctmiplain  of  severe 
pain  in  the  hip.  The  n»gion  of  the  joint  was  rounded,  swollen ^  and  vi^Ty  tender  to  the 
touch.  On  the  outer  side  of  the  thigh,  3  inches  t>elow  the  great  trwhanter,  a  fistulous 
opening  disetiargesi  a  considerable  quantity  of  pus.  Patient  stated  that  he  bad  never 
injured  his  hip,  except  two  years  ago,  when,  running  ah)ng  a  stone  wall,  he  struck  agfiinst 
it  with  his  liip,  producing  an  abrasion  of  the  skin.  After  this  abrasion  luid  healed  he  felt 
no  jKiin  for  a  year  and  a  half  afterwurd.     The  urine  was  nornud. 

Atipmi  2  id:  Excision  of  the  hip.  I  made  the  usual  straight  ineision  over  the  great 
trochanter.  A  large  cavity  filled  with  pus  and  tti!>erculous  granulation  tissue  was  found 
to  have  formed  aroun*!  the  great  trochanter  and  the  ncek  of  the  femur,  which  were  to  Ije 
remove*!.  The  necrosed  epiphysis  of  the  head  of  the  fenujr  was  found  <iet«(hed  in  this 
cavity.  Thtr  cartilage  of  the  great  trochanter  ^as  n^.^t  removed.  The  walls  of  the  cavity, 
the  acetabulum,  and  the  sinuses  were  scraf>ed.  1 1  was  all  duste^J  over  with  iodofonu  and 
sufficient  drainage  provided  for  by  several  buttonhole  openings,  p<:»sterior  latenilly  and 
external  to  the  joint.  An  antiseptic  dressing  and  a  ^Vrily  splint  were  put  on  and  extensitm 
made. 

The  wound  discharged  profusely.  The  evening  temiJcratnre  never  sdnk  Im'Iuw  101* 
or  lOi*  F\;  pulse  always  140  or  more.  New  ptx'ketings  cjf  pns  took  plair  below  the  gluteal 
muscles.  Bed-sores  formed  o\er  the  sacrum.  In  Dec«*mb«'r  pus  was  detected  in  the  peb 
vis,  burrowing  JLVmg  the  iliaeus  muscle.  A  little  later  an  incision  was  nuuie  in  the  bnnbnr 
region  and  a  drainagf^-tube  ins«*rted.  The  injected  fluid  mn  out  at  the  opening  in  the 
thigh  below  Poupart's  ligament.  Tins  large  supporaling  tract  kept  on  discharging  a 
great  quantity  of  matter.  Patient  gmdually  lost  strt^ngtb.  and  diet!  of  pyemia  January  8» 
1H84, 


His  case  might  !»e  called  one  of  early  operation,  if  only  the  time 
from  the  beginning  of  the  diseiise  were  to  be  considered.  But  the  opera- 
lion  was  made  necessary  by  the  profuse  suppuration  and  septic  fever* 
which,  continuing  in  spite  of  the  operation,  caused  the  patient's  deuth. 
Pyemia  .set  in  in  this  case,  as  no  antiseptic  precautions  whatever  had 
hern  observed  at  the  opening  and  during  the  after-treatment  of  the 
al>scess.  In  this  connection  I  should  like  to  mention  a  point  regarding 
the  influence  the  antiseptic  method  has  had  on  tlie  course  of  our  treat- 
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inciit  of  this  disease.  It  is  of  the  utmost  importance,  and  should  neier  be 
forgotten.  Just  iis  the  antiseptic  method  permitted  us,  at  least  for  a 
time,  to  operate  early  as  soon  as  the  first  ahseess  had  formed,  beeause 
hy  it  the  operation  had  been  deprived  of  its  great  danger  to  patient's 
life,  in  the  same  way  has  the  antiseptic  method  made  it  posrsible  quietly 
to  wait  until  the  time  for  the  hite  operation  has  come,  without  imperiling 
thereby  the  life  of  our  patient,  a.s  was  done  formerly.  The  histor%'  of 
cold,  that  is,  tuberculous  abscesses,  before  and  after  the  introduction  of 
Lister's  method,  is  too  well  known  to  reqnire  mucli  discussion.  It  is 
true  that,  in  former  times,  opening  of  a  cold  abscess  was  not  invariably 
followed  by  septicemia.  But  it  is  also  true  that  formerly  opening  of  an 
abscess  was  always  done  at  the  risk  of  the  patient's  life*  and  no  surgeon 
could  avoid  the  danger »  Now  the  patient's  life  is,  in  this  respect,  in 
the  surgeon's  hands;  if  a  thoroughly  antiseptic  dressing  Ik?  applied 
and  kept  over  the  opened  abscess,  we  know  that  septicemia  will  not 
set  in* 

I^te  operations*  aside  from  those  cases  which  have  progressed  too 
far  to  be  benefited  by  the  surgeon,  are  preferable,  as  we  ourselves  are 
concerned,  for  we  need  not  trouble  our  minds  with  the  question  whether 
excision  had  become  a  necessity  or  not.  As  regards  the  patient,  he  will, 
as  a  rule,  have  to  go  through  a  course  of  protracted  and  troublesome 
after-treatment;  the  linil>  may  become  unduly  weakened,  either  from 
lack  of  growth  on  account  of  inactivity,  or  from  secondary  changes  due 
to  chronic  inflammation  or  atrophy  of  the  bones  of  the  hiji-joint,  of  the 
ilium  as  well  as  of  the  head  of  the  fenmr. 

In  illustration  of  these  two  |K)ints  I  wish  to  present  the  folloiniDg 
cases : 


Case  Vh — Louh  Anderson,  tiged  uini'twn*  cigar-maker,  was  admkUHl  to  the  ho*- 
pital  September  I,  18S4.  He  Imd  suffcrt^tt  fur  ten  years  from  morbus  coxariiis  of  the  right 
hip.  A  year  or  two  after  the  begiaDing  of  the  dist^ase  an  abHeess  opened  on  the  outer  side 
of  the  joint;  atmiit  four  years  later  it  elostnl  again;  it  was  followed  hy  a  MH-ond  und  a  third 
abscess,  which  opened  anteriorly  and  posteriorly  and  left  discharging  sinuses.  Pain, 
shortening,  and  malposition  rendered  the  Umb  entirely  nseleiis.  On  exatmiiing  the  patient 
I  found  the  whole  right  h)wer  extremity  atrophied  and  much  smaller  th&Ji  the  other  oo 
aecount  of  retarded  growth.  Measurement  ahowed  the  shortening  to  amount  to  3V^ 
inches;  the  limb  was  addueted  and  flexed;  the  trochanter  was  felt  ly^  inches  above 
Nela ton's  line;  but  very  little  passive  mobility  remained*  Prc&surc  on  the  anterior  part 
of  the  hip  was  painful.  The  knee  presented  a  genu  valgum  or  bow-leg,  and  the  head  cl  \ 
the  fibnla  was  apparently  enlarged. 

Sfptember  2Ixt:  The  excii»ion  was  made  tlirough  ttie  lower  part  of  the  great  tfochajiter. 
The  head  of  tlie  femur  and  part  of  Us  neck  had  disappean*d.  A  large  absce^  was  found 
lielow  the  gluteus  muximus*  pcjsterior  to  the  acetiibulum;  it  was  opened,  and  its  lubercti- 
lous  walU  were  n^moved  with  the  sharp  spoim.  The  Wi>und  was  rlosetl  and  dre.^iaed  in  ll»e  j 
sfnne  manner  as  in  the  above  cases.  During  the  brst  month  of  the  after-treatment  theiv 
was  eonsiilerable  disebarge.  The  evening  temperature  would  rise  to  101^  or  I0i°  F,,  for 
n  few  weeks,  but  then  it  fell  to  normal. 

Dtttmber  IJih:  The  drainage- tulj**s  were  removed*     A  large  portion  of  the  wound  had 
not  healed,  but  formed  an  open  tuberculous  ulcer. 

About  January  50.  188:1,  patient  got  an  attack  of  crj'sipelas,  which  spread  over  tine 
whole  right  leg.     It  subsided  in  two  weeks. 
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Februarif  hith:  A  pfrl-articuiar  abscess,  situnted  on  the  iTincT  sidv  of  the  knei%  was 
opened. 

In  the  bcgnnnking  of  Apri!  patient  bad  a  s«*eond  attack  of  erysiipclas,  which  Imsted  about 
onL"  wtf  k.  x\fter  patient  had  l>ccn  in  the  boM^pital  one  year  be  was  discharged,  as  he  was 
able  to  walk  about  with  the  aid  of  erutehes  and  a  ht^di  sole  tinder  the  foot  of  the  sound  leg. 
He  slill  had  hirj^e*  granulating  tuljereylous  sinuses. 

The  large  granulating  sinuses  still  r*Mriain.  ami  will  have  to  undergo  further  treatment 
of  sera  ping  -tincl  itxloform  dn^ssing.  He  can  i>ear  the  weight  of  his  iKxiy  on  the  iilfeeted 
lindj;   there  is  only  slight  active  niobilify  in  the  newly  formed  joint. 

In  this  case  the  five  or  six  years'  duration  of  the  disease  had  caused 
the  growth  of  tlie  whole  extreniity  to  be  considerably  retarded;  be- 
sides, it  had  brought  about  a  deformity  of  the  knee,  which  in  no  small 
degree  lessens  the  usefulness  of  the  hmb,  and  will  probably  do  so  for 
life. 

The  further  disadvantages  of  a  very  late  oi>eration  are  well  illustrated 
by  Case  VII: 

Case  VI  L — Sina  Anderson,  «ge«i  twenty-one*  single,  daughter  uf  a  Nebniiika  fanner, 
was  sent  to  the  Viyok  County  Hospital  by  me*  and  was  adnutte([  June  H,  IHSiJ.  She  was 
of  a  healthy  family,  and  had  herself  Iwen  a  healthy  eliiltJ.  In  htT  thirteenth  year,  eight 
years  before  the  operation,  shi"  was  suddenly  seizt^l  with  an  acute  bilateral  inflaniniatioo 
of  the  hip-jointSp  whieb  was  mild  on  the  riglit,  but  severe  on  Ihe  left,  side*  The  right  hip 
recovered  completely  within  half  a  year,  but  in  the  left  hip  the  inflammation  terminated 
in  an  abscess,  which  was  opened  half  a  year  after  the  com  men  cement  of  the  disease,  and 
which  had  disi  barged  pus  ever  since.  Two  years  and  a  half  before  her  admission  to  the 
hospital  another  abscess  which  hud  formed  whs  opened,  and  a  sectjnd  fistula  remained. 
In  the  l>eginning  of  the  disease  she  liad  been  confined  to  her  be<i  for  one  and  one-half  years; 
af  Icr  that  lime  she  could  walk  alx>ut  with  the  aid  of  erutehes.  C.>n  account  of  the  adduelion 
and  filexion  of  the  thigh,  which  prrMbiced  an  apparent  shortening  uf  over  3  inches,  she  was 
at  no  time  ijuring  those  eight  years  able  to  use  the  affected  limb  in  walking  or  to  plane  its 
foot  on  the  ground.  During  the  whole  pericw]  pain  and  discharge  would  l>oth  come  and  go. 
She  was  obliged  to  sit  in  a  chair  all  day»  as  walking  with  crutches  was  ver>'  painful.  On 
examination  she  was  found  to  lie  well  uourisbed,  f>  r.,  nt>t  emaciated,  but  anemic.  When 
standing,  supporteil  by  crutches,  she  was  unalde  to  touch  the  ground  with  the  toes  of  her 
left  fool.  The  flexion  and  adduction  of  the  atffH/ted  limb  had  brought  the  left  knee  in  a 
position  anterior  to  ami  a  little  above  the  lower  third  of  the  right  femur.  The  tliigb  and 
calf  were  atrophied;  the  latter  was  bet\vet*n  1  and  'i  inches  less  in  eircumference  than  the 
csilf  of  the  S4jund  leg.  The  soft  tissues  in  the  region  of  the  hip  had  become  hard  from  infil- 
tration, and  tliere  was  considerable  enlargement  and  deformity.  Then^-  was  no  active 
mobility  in  the  jcjint;  the  slight  passive  movements  wbieh  could  be  made  priwluced  severe 
pain.  Three  sinuses  discharged  from  the  thigh;  one  opened  on  the  inner  side,  at  the  lower 
ungle  of  Scarpa's  triangle^  another  on  the  same  level  on  the  ptistcrior  side,  and  the  third 
one  on  the  outer  side,  lielow  and  liehind  the  trt>ehanter  major.  Every  one  of  these  three 
sinuses  led  the  prolje  up  in  the  dirt^ction  of  the  joint,  wbicli,  however,  could  not  l>e  reached, 
A  fourth  sinus  open»_Hl  in  the  bimbar  region,  just  above  the  crest  of  the  ilium.  The  probe 
passed  down  in  the  direction  of  the  juint,  but  only  for  a  short  distnnc1^  An  examination 
through  the  rectum  revealed  ihickening  of  neither  the  os  pulii?^  nor  the  iiichium.  Pressure 
on  the  Ujlnhunen  just  above  Potipart  s  ligament  showed  consicjerable  thickening  of  the 
crest  of  the  ilium,  near  its  anterior-superior  spine,  and  also  of  the  ilium  on  its  pelvic  surface. 
This  prf.*ssun%  as  well  ns  all  pressure  in  the  neighborhwKl  of  the  hip,  was  very  painful. 

Heart  and  lungs  were  normal,  the  liver  of  normal  size,  and  tlie  spleen  not  peR-eptibly 
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enlarged.    The  urine  was  straw-colored,  clear,  acid,  and  ctmlained  neitlicr  albumin  nor 
sugftr.     Tlie  diagnt^sb  was  morbus  coxanus  eoDsequtot  upon  acute  usteomyeliUs  of  1 
neck  of  the  femur  and  suppurating  synovitis* 

January  20tk:  Pulse  iind  Lcmperaturc  n«>rmal.  Otiee  in  a  while,  however,  tlie  tem- 
perature wuuld  rise  to  100^  F. 

Januartf  £l!ft:  Operation.  Ass^isttni  by  Drs.  Jacobson  and  Lf?e  and  the  surgical  I 
staff  of  the  hospitAl  I  made  an  incision  10  inches  long,  in  the  line  over  the  greater  trocluui^"' 
ter.  1  cut  through  the  thickcncfi  soft  tisiiueii  to  a  depth  of  over  23  2  incites,  and  then 
reached  a  cavity  filled  with  pus,  and  eontaining  the  detached  epiphysis  of  the  head  cil  the 
femur.  It  was  of  normal  shape,  denuded  of  its  cartilflgiv  and  the  articular  surface  waj 
auperticially  eorroded  near  it^  t)order.  The  neck  of  the  fennir  and  the  greater  trochanter 
were  aiill  viuihle,  but  softened  by  fatty  medullary  atrophy  to  such  uo  extent  as  to  le^vc 
only  a  shell  of  bone  as  thin  as  pii^jer  surrouudiug  the  yellow,  fatty »  butter-like  tissue  d 
the  marrow.  The  bone  was  sawed  off  below  and  close  to  the  Icikacr  trtx^hanter.  Here. 
also,  there  was  only  a  thin  shell  of  compact  osseous  substance  left.  After  removal  of  the 
head  of  the  femur  and  of  the  trochanter  the  leg  could  l>e  abducted  and  extended.  The 
pelvis  wai§  not  touched;  no  sinuses  were  seen  leading  into  the  ilium.  The  four  sinuses 
were  now  B<Taf>ed,  and  each  one  received  a  dniinnge-lid>e.  The  cavity  and  the  woiuiil 
were  dubted  over  with  iodoform,  the  edges  of  the  wound  sewed  together,  and  a  Lister 
dressing  and  a  \  erity  splint  applierl  and  cla^jtie  extension  made* 

The  course  of  the  after-treatment  was  normal,  the  patient  s  appetite  fair,  and  scarcely 
any  rise  in  temperature  until  CMol)er  !£5th,  when  it  rose  to  103**  F, 

October  ioth:  The  w ound  was  reopen etl  and  about  two  ounces  of  pus  were  evacuated 
from  the  old  abscess  cavity  where  the  head  of  the  femur  had  lain.  The  walls  of  the  at)sces» 
cavity  were  scraped,  and  a  counteropening  was  made  tlirough  the  gluteus  maximus. 
Thereby  the  temperature  was  brought  down  again,  and  the  course  of  the  treatment  ran 
on  normally  until  November  'i3r\^  when  a  rise  in  temperature  to  liU°  F.  announce*!  an 
attack  of  erysipelas.  This  lusted  a  couple  of  weeks,  and  left  several  ijUiall  sulicutaneous 
abscesses  in  the  leg*  which  heahNl  up  toward  the  end  of  the  year. 

JiinmiTif,  LSSJ:  In  January  an  abscess  was  opened  on  the  outer  side  of  tile  hip, 

March  ink:  The  suspensory  splint  was  removed. 

April  2?d:  Extension  was  put  on  w  ith  a  view  to  abduct  the  leg, 

Jutus  3d:  One  of  the  sinuses  closed. 

June  IStk:  Patient  was  anesthetize*!  ami  the  still  open  sinuses  scraped  witli  the  sharp 
spcmn.     Several  small  fragments  of  necrosed  bone  were  removed. 

Augttitt  I5th:  The  last  fistula  closed. 

In  Septeml>er  she  was  allowed  to  walk  nlK>ut  supported  by  crulches  and  wearing  a 
high  sole  under  the  ftiol  of  the  healthy  leg. 

October  10th:  She  left  the  hospital  for  a  private  residence  in  tlie  city. 

During  the  winter  of  IHHi  the  sinus  which  had  opened  on  the  outer  side  of  the  hip 
and  whi(  h  had  knl  up  to  the  original  abscess  cavity  reopenetl  several  times,  discharged  a 
little  pus  for  a  week  or  two,  and  then  closefl  again.  The  leg  gradually  grew  stronger. 
When  lying  in  l>ed  she  could  now,  in  April,  1884,  raise  the  limb  or  draw  up  the  knee  to  an 
angle  of  'ii)  to  30  degrees;  when  resting  itn  I  he  sound  f*M)t  she  had,  in  the  hip-joint  operatetl 
upon,  30  degrei^s  of  Hexitm,  10  degTef*s  of  abduct  ion »  and  10  degrees  of  adduction.  The 
legt  which  had  l>ecome  shortened  by  i3->]  incheSt  was  in  gixni  position;  it  could  bear  the 
weight  of  the  Uidy  when  she  wa^  allowed  to  try.  She  was  well  m>urishe*l.  and  not  so  pal** 
as  before  the  uiK^ratiim,  The  thickening  of  the  soft  parts  around  the  hip  was  gradually 
subsiding;  the  thickening  of  the  anterior  part  of  the  crest  of  the  ilium,  as  well  as  that  of 
the  hone  in  the  iliac  fossa,  is  the  same  as  before  the  operation. 

She  left  the  city  with  nn  apparatus  somewhat  like  Taylor's,  but  provided  with  a 
flexible  knee-joint.  This  apparatus  enables  her  {0  walk  comfortably  with  the  aid  ol 
crutches. 
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In  this  instanee  the  detachment  of  the  epiphysis  of  the  head  of  the 
femur  could  be  suspected  from  the  very  beginning  of  the  disease.  The 
history  provided  sufficiently  clear  evidence,  not  of  tubercidosis,  but  of 
suppurating  coxitis,  which  would  probably  be  osteomyelitis.  \Mienever, 
in  a  child,  in  the  course  of  this  disease,  suppuration  sets  in  and  continues, 
with  the  formation  of  multiple  abscesses,  detachment  of  the  epiphysis 
may  always  be  inferred,  and  excision  is  indicated.  If  an  early  operation 
had  been  performed  in  this  case,  it  is  more  than  likely  that  no  chronic 
osteoperiostitis  of  tlie  ihum  would  have  tK-curred,  and  the  patient,  Ije- 
sides  being  spared  many  years  of  suffering,  would  have  recovered  much 
more  spt^dily  after  the  operation. 

Just  here  I  shoidd  hke  to  insert  a  few  words  concerning  a  peculiar 
form  of  atrophy  of  bone  which  is  found  in  some  cases  w^here  there  is 
hmg-?itanding  suppuration  in  close  proximity  to  osseous  tissue.  We 
should  be  well  acquainted  with  the  matter,  as  it  is  of  no  mean  practical 
importance  at  the  time  of  operating.  In  this  peculiar  form  of  atrophy, 
which  is  especially  met  A\itli  in  the  near  neighborhood  of  suppnrating 
joints,  the  osseous  substance,  cancellous  as  well  as  compact,  is  absorbed, 
and  its  space  is  occupied  by  a  fatty,  infiltrated  marrow^  This  marrow 
IS  poor  in  vessels,  of  soft  consistence,  and  bright  yellow  in  color;  it 
somewhat  resembles  butter.  The  bone  proper  is  reduced  to  a  mere 
shell,  here  and  there  as  thin  as  paper,  and,  on  account  of  its  thinness, 
of  an  elastic  feel.  Such  bone  is,  of  course,  useless,  but  it  is  very  import- 
ant to  remember  that  this  kind  of  atrophy  is  altogether  unlike  an 
inflammatory  destructive  process.  This  medullary  tissue  of  the  bones, 
whetlier  young  or  old,  red  or  j'ellow  and  fatty,  is  always  capable  of  pro- 
ducing new  osseous  substance.  That  fi^rmation  of  new  bone  dm^s  take 
place  in  this  marrow  after  the  operation  is  well  known,  especially  from 
cases  of  excision  of  the  knee.  The  bones  left  in  this  condition  of  atrophy 
soon  acquired  sufficient  firmness  to  bear  the  weight  of  the  body.  We 
must,  therefore,  not  be  misled  by  this  atrophic  a[>pearance  into  removing 
more  of  the  bone  than  we  should  do  if  wc  saw  firm  osseous  substance 
before  us.  The  limb  of  the  patient  whom  I  have  just  shown  you  is 
now,  one  and  one-half  years  since  excision  was  made,  strong  enough  to 
bear  considerable  weight. 

Finally,  I  wish  to  mention  a  case  w  here  the  operation  was  performed 
too  late: 


Case  Vllt — Pa  lien  I  was  a  Wy  of  twelve  years,  pale  and  lean.  Therp  were  several 
Bsityta.«i,  wliieh  discharged  cnnsideriibly;  the  leg  v^aA  in  a  piKsition  uf  addiieliim  and  fiexion. 
The  di^ase  had  lasted  four  years.  There  was  no  fever,  no  tuliereiilosis  of  the  lungs,  no 
allniininuria.  Patient  had  \wvn  in  l>e<l  for  over  a  year,  iind  hii*  appt^tite  was  exeeedinply 
pcMjr.  ExcLsion  was  fiiude,  unaetoinpanied  by  any  conipliealing  accident.  There  wos  no 
iinnsual  vomiting?  subsequent  lo  the  narcosis,  nor  were  any  sign**  of  earbolie  acid  poisoning 
to  be  deteeted  in  the  urine.  But  j^tient  gradually  Kank  after  the  opt^ralion.  Hi.'*  pulse 
remained  100;  hh  temperatnre  never  rose  above  normab  Eleven  days  after  the  operation 
he  diet!.  The  antopsy  revealed  no  disease  of  any  of  the  intermd  organs,  nu  tulx^reulosis, 
and  no  amyloid  degeneration.  But  the  whtile  btidy  was  in  a  rondition  of  extreme  anemia. 
The  wound  hail  not  suppitrated,  an*!  was  apparently  on  the  way  to  heating  by  first  in- 
tention. 
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Before  coiichiding  my  remarks;  on  hip  operations  I  wish  to  repeat 
that  ext  ision  of  the  Jiip-joint  in  a  chronic  case  of  hip  disease,  and  j>er- 
foroied  with  observation  of  antiseptic  precantions*  is  by  no  meaas  a 
dangerous  oi>eration.  The  hemorrhage  is  trifling,  and  the  shock  moder- 
ate. The  danger  of  former  times,  tliose  of  a  supervening  septicemia* 
or,  as  it  is  often  called,  es|iecially  by  English  writers,  of  exhaustion  or 
exhaustive  suppuration,  it  is  at  the  present  time  in  the  power  of  the 
surgeon  to  exclude  ahnost  to  a  certainty.  Fear  of  cutting  short  the 
patient's  life  is»  conse(]nently,  no  longer  a  strong  reason  for  postponing 
the  operation.  On  the  other  band,  if  the  operation  be  deferred  too  long^ 
that  is,  until  septicemia  has  established  itself,  the  patient  will  die  in 
spite  of  the  operation.  The  main  question  to  be  decided  in  early  opera- 
tions does  not  refer  to  the  life  of  the  patient,  but  to  the  removal  of  li\-ing 
l>one,  which,  later  on,  miglit  liecome  serviceable  in  supporting  the  l>ody. 
Gouging  out  of  the  hip-joint  is  tet4inieally  impracticable;  the  attempts-! 
made  have  not  given  satisfactory  results.  Partial  excisions,  excisions 
of  the  diseased  head  alone,  leaving  part  of  the  neck  of  the  femur  and 
the  trochanter  in  |>lacc,  have  l>een  tried,  but  again  abandoned.  .Vii 
complete  excision,  through  or  below  the  great  trwhanler,  is  thus  the 
only  advisable  form  of  the  operation,  the  question,  when  should  we 
operate,  still  presents  the  greatest  difficulties  in  the  solution  of  the  whole 
problem. 

Exciiiion  of  the  Knee- jot ftt.-AWraX  was  said  of  the  tul>erculous  in- 
fection when  speaking  of  the  hip-joint,  of  course,  finds  application  here 
also.  The  results  obtained  by  antiseptic  surgery  of  the  knee  are  ex- 
cellent. The  wounds  heal  speedily,  and  the  danger  to  life  is  small. 
The  death-rate  has  tieen  reduced  from  about  30  per  cent,  to  almost  a 
trifling  percentage.  In  a  series  of  tl^  excisions  of  the  knee  made  by 
\'olkmann  there  occurred  not  one  death  attributable  to  the  operation. 
In  excising  a  knee-joint  we  have  an  additional  ol>ject  in  view,  which  play^ 
no  part  in  operations  ui>on  the  hip,  namely,  we  try  to  make  the  cut 
surfaces  of  the  femur  and  tibia  grow  together  and  to  produce  a  soHd 
ankylosis.  The  surfaces  of  the  two  bones  should  he  cut  in  such  a  way 
as  to  secure  a  good  position  of  the  leg  iifterward;  they  can  ea.sily  be 
kept  in  apposition  by  means  of  wires,  pins,  or  nails.  In  a  numl>er  of 
cases  the  l>ones  unite  in  the  course  of  a  few  weeks,  the  time  in  which 
we  expect  to  get  a  union  in  cases  of  sulx'utaneous  fractures.  Such  a 
case  is  the  following: 


Case  L^J«me8  Carr,  fifteen  years  old,  eiit**r<nl  Cciok  County  HoaplUil  in  July,  1879. 
He  suffered  frtmi  tiil>ereiilou*t  arthritis  of  two  years'  t^tanrtirig.  Tlie  leg  was  flexed  to  a 
r\i*hi  jiiij^lc,  the  n^^on  of  the  joint  was  «iW(>lleu  and  tender,  and  uii  ench  side  there  wriv 
st'ars  frum  elosetl  siiiiLses  ron.sequpnt  npcin  abHce.sses.  Exc  ision  was  performed  AujEHJist  Utb, 
In  three  vveek?»  a  sciHd  osseous  union  liad  taken  pliiee:  m  live  weeks  lie  wajs  np  ami  waiketl 
about  with  enjtehes.  Ten  fteeks  after  the  opernlion  he  was  aide  Ut  walk  nithoiit  the  usr 
«4  either  crutch  or  ciine.  In  the  course  of  I  lie  following  Imlf  year  tnliereular  abscesses  imtl 
.sinuses  formed  in  difFerent  places  in  the  cicatrix  of  the  excision  wound.  Scraping  and  lodo' 
form  trt^atment  eioisod  these  abscesjjes  to  elofte  up  definitively;  their  formntion  never  in- 
terfered with  tlic  solifl  oKj<KnaiJii  union  of  the  two  Ijone.s. 
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There  is  now  a  stjlid  ankylosis  in  a  slruight  position;  he  is  able  to  walk  all  day  long 
ami  p**rform  any  kind  of  work*  without  having  any  pain  in  I  he  le^  whatever.* 

Thi-s  east:*,  furtliermiorp,  lUustratcvs  that  a  sreondiiry  hw^al  growth  of  hdwrcie**  in  anfl 
&rotiiid  the  eieatrix  does  not  necessarily  destroy  the  eileeU  of  the  openitiou,  a.'*  far  aj»  a 
permanent  etire  ami  f»erfe<'t  nsefulnesjs  of  I  tie  limit  are  eoneernetJ. 


In  excisions  of  the  knee-joint,  where  alone  we  desire  to  obt*iin  a 
good  solid  ankylosis,  we  eneoimter  a  [jeciiliar  difficnlty,  and  that  is, 
that  we  by  no  means  always  get  a  good  solid  ankyiosis.  For  reasons 
not  well  understood  the  bones  do  not  grow  together,  but  are  held  in 
union  by  more  or  less  ligamentous  tissue.  This  seems  to  happen  more 
freqtiently  in  children  than  in  adults.  In  these  cases  it  dws  not  always 
become  ap])arent  at  once  that  the  function  of  the  limb  will  be  destroyed. 
A  shorter  or  k»nger  time  after  the  operation  the  limb»  which  at  first  was 
in  a  good  straight  position,  has  become  a  little  retracted  or  flexed,  the 
degree  of  flexion  grows  worse,  tmtil  finally  a  contracture  is  developed. 
In  some  instances  this  contracturt!  will  begin  to  come  on  during  the  early 
part  of  the  convalescence;  in  others  the  patient  will  gel  ui>,  walk  about 
with  an  apparently  solid  ankylosis,  the  leg  will  l>e  in  good  position, 
and  we  may  congratulate  ourselves  upon  the  good  results  of  the  opera- 
tion. Btit  it  is  too  early.  One,  two,  or  three  years  later  the  contracture 
of  the  knee  may  l>egin.  This  contracture  may,  to  a  certain  extent, 
be  combated  liy  immol>ilizing  apparatus.  Our  patient  shuulil  always 
he  made  aware  of  the  probability  of  its  occtirrence.  In  adults  iin- 
mobihzing  apparatus  put  on  timely,  that  is,  as  soon  as  any  liability  to 
contracture  becomes  apparent,  may  present  the  contracture  from  de- 
veloping to  such  a  degree  as  to  interfere  very  much  with  the  use  of  the 
limb.  TIte  matter  is  difficult  in  cases  of  small  children.  Not  only 
IS  the  hability  to  contracture  here  greater,  but  all  experienced  surgeons 
know  that  it  is  difficult  and  oftentimes  altogether  impossible  to  keejj 
immobilizing  bandages  or  apparatus  on  these  tittle  patients  for  a  sufh- 
cient  length  of  time,  and  wilh  a  sufficient  degree  of  immobility,  to  pre- 
vent secondary  contractures  from  coming  on.  Sometimes  the  aj^paralus 
produces  pain,  and  cannot  be  borne  on  that  account.  Extension  by 
weight  and  pulleys  cannot  be  continued  sufflcieutly  long,  for  these  little 
ones  will  get  up  and  walk  aV>out.  Small  children  cannot  be  taught  to 
use  crutches  as  efficiently  as  older  ones  can.  They  will  step  on  the  foot 
unless  prevented  by  severe  pain.  The  consetpience  of  all  this  is  that  in 
these  cases  nothing  can  l>e  done  to  ward  off  the  contract  tire.  One  or 
two  years  after  the  operation  we  often  find  the  leg  forming  a  rectangle 
with  the  thigh;  the  malfjosition  is  as  bad  as  it  was  befon*  the  excision. 
There  is,  however,  this  difference  between  the  two  conditions,  that  now 
the  white  swelling  or  tuberculosis  is  gone,  the  fisttdas  have  healed,  and 
tite  joint  is  neitlier  tender  nor  painful.  The  only  but  great  trouble  that 
remains  is  that  the  limlj  is  almost  useless  for  walking  purposes. 

I  have  two  eases  in  point  here,  and  will  show  them  to  you: 

•  Ttiis  ea^'  wiu*  published  in  fxhtino  in  a  former  paper  by  me,  printed  in  the  Hiieago 
Medical  Juiimal  and  Examiner  in  July,  lH8t>, 
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Case  IL — Willuun  Kane,  nine  years  old,  was  admitted  to  the  Cook  County  Hospital 
September  6,  1880.  His  family  history  told  of  no  cases  of  tuberculosis;  he  had  two  broth- 
ers and  two  sisters  living  and  healthy.  Two  and  one-half  years  pre\nous  to  his  admission 
he  had  jumped  off  an  ice-box  and  injured  his  knee.  Soon  afterward  the  knee  became 
swollen  and  painful.  After  hot  applications  had  been  made  for  two  weeks  the  swelling 
was  lanced  and  exit  given  to  half  a  pint  of  matter.  Poultices  were  then  applied,  and  the 
discharge  continued.  Three  months  later  another  abscess  was  lanced  on  the  inner  side  of 
the  knee  and  5  to  6  ounces  of  pus  evacuated.  During  the  following  four  months  several 
new  abscesses  formed  along  the  tibia.  He  further  stated  that  there  had  been  1 1  sinuses, 
and  that  at  one  time  they  were  all  discharging.  Those  on  the  leg  closed  in  May,  1880. 
Patient  was  very  low  a  year  before  the  date  of  his  admission;  his  death  was  then  expected 
every  hour,  and  he  wasted  away  to  such  an  extent  that,  as  his  father  said,  nothing  seemed 
to  be  left  of  him  but  skin  and  bones.  In  April,  1880,  his  health  began  to  improve  and  some 
of  the  sinuses  closed.  At  the  time  of  his  admission  his  general  health  was  fair;  he  was 
fairly  well  nourished,  had  a  good  appetite,  and  slept  well.  The  right  knee  presented  a 
deformity,  the  tibia  being  dislocated  bac:kward,  thereby  producing  an  eversion  of  the  foot 
The  anterior  surface  of  the  knee  showed  a  running  fistula.  Along  the  inner  side  of  the 
leg  the  marks  of  several  closed  sinuses  were  to  be  seen.  The  leg  was  drawn  up  almost  to  a 
right  angle,  and  there  was  but  a  minimum  of  motion  left  in  the  joint.  Pressure  upon  the 
knee  was  not  painful.     Patient  managed  to  walk  about  with  the  aid  of  crutches. 

September  17th:  Excision  of  the  knee-joint.  A  horseshoe-shaped  incision  was  made 
below  the  patella,  and  the  patella  removed.  The  condyles  of  the  femur  were  sawed  off 
close  to  the  line  of  the  joint.  The  external  condyle  had  almost  entirely  disappeared. 
The  internal  condyle  formed  the  inner  termination  of  the  sinus,  which  opened  at  the  an- 
terior inner  part  of  the  knee.  One-sixth  of  an  inch  of  the  tibia  was  removed,  and  the 
sawn  surfaces  of  the  femur  and  tibia  united  and  held  together  with  two  pieces  of  silver 
wire.  Drainage-tubes  were  introduced  and  placed  before  and  behind  the  bone;  the 
wound  was  dosed,  and  an  antiseptic  dressing  applied.  The  leg  was  placed  in  a  straight 
tin  splint  with  side  doors,  and  then  suspended  from  a  frame. 

September  19th:  Temperature,  10«°  F. 

September  22d:  The  leg  was  dressed;  a  moderate  discharge  of  pus  was  found. 

September  2^th:  Temperature,  101 .5°  F.  The  wound  was  dressed  daily;  the  discharge 
had  a  perceptible  odor. 

September  2oth:  An  abscess  which  had  formed  near  the  head  of  the  fibula  was  opened 
and  gave  exit  to  J^  ounce  of  pus.  In  the  course  of  the  following  week  several  abscesses 
formed  along  the  tibia,  at  the  places  where  the  old  sinuses  had  been.  They  were  opened 
and  drained  one  after  the  other.  In  the  beginning  of  October  the  temperature  returned  to 
normal.  Two  weeks  later  the  discharge  stoppe<i,  and  the  femur  and  tibia  had  become 
somewhat  united.  About  the  middle  of  October  the  wound  and  all  the  sinuses  had  healed 
up,  and  the  splint  was  removed. 

Patient  was  dismissed  with  the  advice  to  use  crutches  in  walking  and  to  keep  the  foot 
of  the  diseased  leg  from  the  ground.  The  bony  union  had  not  yet  grown  sufficiently  firm, 
and  the  limb  showed  some  tendency  to  flexion. 

At  the  present  time  the  leg  is  flexed  at  the  knee  to  a  right  angle;  there  is  no  sinus,  no 
swelling,  no  tenderness,  but  a  solid  osseous  union  between  the  cut  surfaces  of  the  bones 
did  not  take  place,  and  we  detect  a  slight  mobility  on  making  forcible  flexion  and  extension. 

Case  III. — John  Hostetter,  aged  six,  fell  when  one  year  old.  A  tuberculosis  of  the 
knee-joint  ensued,  and  in  the  course  of  the  following  three  years  abscesses  formed  and  kept 
discharging.  A  contraction  beyond  a  right  angle,  together  with  dislocation  of  the  head  of 
the  tibia  backward  on  to  the  posterior  suiTace  of  the  condyles  of  the  femur,  gradually 
developed.     Two  years  ago  there  was  an  ulcerated  surface  over  the  internal  condyle  of 
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the  femur  of  over  an  inch  in  diameter,  the  bottom  of  which  was  formed  by  the  denuded 
bone.  At  that  time,  two  years  ago,  I  made  the  excision;  wound  and  sinuses  healed  in  a 
couple  of  months.  No  perfect  osseous  union  took  place.  In  the  course  of  half  a  year  a 
contraction  to  a  right  angle  had  been  formed.  Now  there  is  neither  tenderness  nor  swell- 
ing in  the  region  of  the  joint  nor  any  open  sinuses,  but  the  leg  is  flexed  to  a  right  angle. 
He  limps  about  without  having  any  pain,  but  is  greatly  inconvenienced  by  the  deformity. 

In  these  two  little  patients  surgical  procedures,  forcible  stretching 
or  neiform  osteotomy,  will  be  necessary  to  procure  a  straight  position 
of  the  limbs.  In  that  respect  the  operations  may  be  said  to  have  failed 
of  accomplishing  their  objects.  It  would,  however,  be  going  a  little 
too  far  to  assert  that  in  these  two  cases  the  operations  were  entirely 
useless.  In  both  cases  the  local  tuberculous  inflammation,  with  its 
attending  pain  and  debilitating  effects  on  the  general  health,  was  suc- 
cessfully checked.  Besides,  as  these  patients  are  always  able  to  use  the 
limb  somewhat,  the  atrophy  of  inacti\aty,  the  retarded  growth  of  the 
leg  and  foot,  is  considerably  helped  by  the  operation.  This  is  the  more 
important  the  younger  the  child  is,  as  in  young  children  growth  is  most 
energetic. 

Volkmann  proposed  a  new  method  of  operating  in  these  cases.  He 
makes  a  transverse  incision  and  then  bisects  the  patella.  Primary 
union  of  the  patella  may  always  be  expected  to  take  place  in  an  aseptic 
case.  Whether  such  operations  will  be  followed  by  contractions  or 
not  is  a  question  which  the  future  will  have  to  answer.  Older  statistics, 
to  be  sure,  show  a  greater  mortality  in  cases  where  the  patella  was  allowed 
to  remain  than  where  it  was  removed.  But  this  does  not  constitute 
an  objection  to  Volkmann's  operation,  for,  armed  as  we  are  with  the 
antiseptic  method,  we  no  longer  fear  such  dangers  as  might  threaten 
from  a  remaining  patella. 

As  we  have  seen,  there  is  one  great  imperfection  in  the  results  of 
excision  of  tuberculous  knee-joints.  Nevertheless,  I  feel  justified  in 
asserting  that,  in  almost  all  cases  of  white  swelling  or  tuberculosis  of  the 
knee,  an  attempt  should  be  made  to  save  the  limb  by  conservative 
surgery,  by  gouging  out  the  tuberculous  joint,  or  by  an  excision  of  the 
same,  and  that  amputation  of  a  limb  in  a  case  of  white  swelling,  without 
such  previous  attempt,  should  become  one  of  the  rarest  exceptions. 


CHRONIC  PERI-UTERINE  ABSCESS  AND  ITS 
TREATMENT  BY  LAPAROTOMY* 


A  PERI-UTERINE  abscess  of  the  broad  ligament,  or  parametritic 
absress,  is  the  result  of  an  inflaiiiniation  in  the  connective  tissue  sur- 
rounding the  uterus.     This  inflammation  is  always  caused  by  invasion 

of  septic  material  from  an  iiijui'ed  place  in  the  raucous  membrane  of 
the  female  genital  tract,  A  septic  lymphiingitis  (Mundet)  or  phlebitis 
will  here,  as  anywhere  else  in  the  body,  Ik*  the  initial  stage.  If  this 
septic  invasion  haiipens  to  strike  a  preformed  uterine  hematocele,  it 
finds  fertile  soil  for  development,  and  consequent  transformation  of  the 
hematocele  into  an  abscess.  If  there  is  no  preformed  hemalocele,  then 
the  loose  connective  tissue  of  the  lateral  ligament — where  an  edema 
may  be  easily  developed  with  its  exudation  of  serous  fluid — furnishes 
a  soil  as  well  adapted  to  the  cultivation  of  the  septic  microbes  as  the  blood 
in  the  hematocele.  Both  this  serous  exudate  and  blixKl  of  tlie  hema- 
tocele give  the  same  facilities  for  development  as  the  fluids  in  the  gla 
in  the  experimental  lal>oriitories. 

The  parametritis  of  Virchow  or  pelvic  eelhilitis  of  Barnes  J  is  conse- 
quently of  very  common  occurrence,  and  although  this  inflammation 
takes  a  light  and  t>enignant  course  in  the  majority  of  cases,  yet  it  may 
lead  to  the  most  grave  and  difficult  easels  with  which  the  surgeon  has  to 
cleaL  I  have  never  seen  Ihis  better  expressed  tlian  in  the  words  of 
Emmet,  who  says;§  "I  do  not  exaggerate  when  I  claim  tliat  pelvic 
cellulitis  is  by  far  the  most  important  form  of  peh^ic  inflammation  with 
which  woman  is  afl^icted/* 

This  suppurating  jiarametritis,  whether  connected  with  the  puer- 
perium  or  not,  may»  like  lymphangitis  or  phlebitis  in  otlier  parts  of  the 
body,  lead  to  the  formation  of  abscesses  not  only  at  the  fjoint  of  invasion, 
but  also  in  more  remote  i>arts,  probably  from  suppurating  Jyniph- 
glands.  Only  in  this  way  can  we  account  for  the  fact  that  in  a  number 
t>f  the  parametrititles,  especially  in  those  connected  with  the  puerperium, 
the  abscess  often  forms  in  the  loose  retroperitoneal  tissue  of  the  iliac 
fossa,  and  can  be  opened  by  an  extrajjeritonea!  operation,  either  at 
Poupart*s  ligament  or  at  any  place  along  the  brim  of  the  pelvis.  This 
form  of  suppuration  takes,  almost  always,  an  acute  course,  while  if 
the  abscess  is  formed  in  the  uterine  half  of  the  broad  ligament,  or  in  the 

*  Ann.  Surgery,  1885,  voL  I  p.  3*)3. 
t  Amer.  Jour.  Ol>8tct..  Of:tt*l>er,  1883,  vol.  x\  i,  p.  1W9. 

t  Clinical  llintory  of  the  Mtrdlciil  and  Surgical  Discas<?s  of  Women,  London.  1873. 
}  Principles  and  Practice  of  Gynti*ologj\  187D,  p*  iSS, 
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antero-uteriiie  or  retro-uterine  connective  tissue,  it  is  more  apt  lo  take 
II  chronic  course,  as  a  considerable  Uiickening  of  the  conned ive  tissue 
surrounding  the  pus  is  apt  to  take  place,  and,  so  to  sjwak,  encapsulates 
the  abscess. 

I  shall  limit  my  remarks  to  the  latter  form  of  pelvic  abscess,  in  the 
locality  immediately  surrounding  the  uterus,  where  Sinety*  describes 
his  *'  inflammalion  circum-ufcrinc  propreme^it  dite.'' 

An  abscess  in  this  place  is  apt  to  i>erforate  into  the  rectum  or  bladder 
or  into  some  part  of  the  genital  tract,  usually  into  the  vagina. 

In  a  number  of  cases  the  evacuation  of  the  abscess,  whether  spon- 
taneous or  arrificial,  will  be  followed  by  retraction  of  the  abscess  wall 
and  cure;  but  there  remain  some  cases  in  which  the  abscess  does  not 
close.  Whether  insufficient  outlet  or  invasion  of  new  septic  material 
from  the  perforation  opening  causes  the  abscess  to  continue  is  immaterial; 
the  fact  remains  that  a  number  of  such  cases  exist,  and  that  if  not  over- 
come by  surgical  treatment,  the  jjatient's  life  will  slowly  but  surely  be 
destroyed  in  one  of  the  following  ways:t  The  continued  septic  inflamma- 
tion in  the  cavity  will  cause  chronic  septicemia  and  destroy  hfe  under 
the  symptoms  of  so-called  hectic  fever ;+  amyloid  degeneration  of  the 
spleen,  kidneys,  and  liver  will  cause  the  patient  to  die  under  the  symp- 
toms of  hydrops  and  uremia;  more  rarely,  it  may  lie*  according  to  the 
general  opinion  of  authors  (Schroeder  and  others),  a  tul>erculosis 
vdU  develop  secondarily  in  the  abscess  wall  (I  am  more  inclined  to  be- 
lieve, however,  that  such  an  abscess  is  a  tulx*rculosis  from  the  lie- 
ginning);  finally  an  acute  giingrenous  septic  inflammalion  may  set 
in  in  the  cavity  and  cause  death  in  a  very  short  lime  under  the  symp- 
toms of  an  acute  t^^phoid  condition. 

Considering  the  grave  prognosis  of  chronic  peri-uterine  abscess, 
wliether  it  has  an  outlet  or  not,  we  are  justified  in  resorting  to  even  the 
most  serious  surgical  procedures  to  prevent  the  otherwise  certain  fatal 
t  emu  nation. 

There  are  two  ways  in  which  such  an  abscess  may  be  attacked  with 
a  view  to  efft^rt  free  opening,  drainage,  and  washing  out  from  the 
vagina  or  from  above  the  pubes,  with  or  without  opening  the  abdominal 
cavity. 

Schroeder§  advocates  the  operation  through  the  vagina,  even  in 
cases  where  the  abscess  does  not  point  in  this  direction,  and  where  it 
has  opened  into  the  rec*tum;  he  cuts  through  the  vagiiui  in  the  lacunar, 
and  dissects  up  along  the  uterus,  keeping  close  to  the  latter  until  the 
abscess  is  reai'hed. 

From  above  the  pubes  the  abscess  can  be  reached  when  it  has  per- 


•  Progr^  Metiiciilf,  1H8^,  vol.  x,  pp.  Jyi  nud  611;  \'iru(iow-Hirsch'8  Jaliresberk-hl, 
1883,  voL  ii,  p.  o30. 

t  Sfhr<H-<lor:  *'Krankheit<?n  rier  weiblichen  Geschtccbtsorgane,**  Ziemssen's  Handbuch 
iter  speck"1it*n  PitLbulugii"  und  TluTupie. 

X  SchrcMKier:   Ibid, 

§  Zf ibiihr.  1  Geb.  imd  Gyti.*  lS8i,  vol.  viii,  p.  l^;  Vir<?how-Hirsch  Jahpeabericht, 
1883,  vol-  ii.  p.  5m. 
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forated  into  the  bladder  by  opening  into  the  latter  by  the  sectio  alta, 
as  performed  by  Schroeder.* 

In  the  rather  rare  cases  in  which  an  ante-uterine  abscess  has  pressed 
the  pubic  fold  of  the  peritoneum  upward  toward  the  umbilicus  the 
abscess  can  be  reached  by  an  incision  in  the  median  line  above  the 
bladder. 

The  most  important  and  effectual  operation  for  chronic  peri -uterine 
abscess,  namely,  attacking  the  abscess  through  the  abdominal  cavity 
by  means  of  laparotomy,  we  owe  to  Lawson  Tait.f  Occasionally,  in 
former  years,  it  happened  that  a  large  peri-uterine  abscess  that  had  been 
mistaken  for  an  ovarian  tumor  or  a  uterine  fibroid  was  cut  down  upon 
by  laparotomy,  opened  and  evacuated,  and,  as  extirpation  of  the  sac, 
as  a  matter  of  course,  was  an  impossibility,  the  walls  of  the  sac  were 
united  with  the  abdominal  wound,  and  quite  a  number  of  these  cases 
recovered.  But  Lawson  Tait  has  the  merit  of  being  the  first  man  who, 
with  full  knowledge  of  the  diagnosis,  systematically  made  use  of  lapa- 
rotomy to  bring  such  cases  to  a  successful  termination,  and  he  is  able 
now,  in  1885,  to  report  as  many  as  30  cases  of  such  operations  without 
a  single  death. | 

Before  attempting  to  discuss  the  relative  value  of  the  different 
operations  mentioned  above,  and  before  entering  into  the  details  of 
the  operative  procedure,  I  shall  report  the  following  3  cases  of  chronic 
peri-uterine  abscess  communicating  with  the  rectum  which  have  come 
under  my  observation  during  the  last  two  years,  and  which  I  have 
treated  by  laparotomy: 

Case  I. — Chronic  tuberculons  of  right  broad  ligament.  Tuberculous  abscess  communi- 
cating with  rectum  of  nine  months*  standing.  Intermittent  discharges  through  the  rectum  and 
intermittent  attacks  of  fever.  Great  emaciation.  Laparotomy.  Sac  united  with  abdominal 
wound.  Two  ounces  of  tuberculous  tissue  removed  from  cavity.  Remainder  of  tutterculous 
contents  destroyed  by  caustic  potash.  Recovery  from  operation.  Small  recto-abdomirtal  fistula 
remaining.  Death  sixteen  months  later,  under  symptoms  of  chronic  ulcerating  tuberculosis  of 
intestinal  canal.     No  autopsy. 

In  March.  1883,  I  was  called  by  Dr.  T.  S.  Bidwell  to  see  Mrs.  O.  I  am  indebted  to 
Dr.  Bidwell  for  the  following  previous  history  of  the  case: 

The  patient  is  twenty-seven  years  of  age.  She  was  married  in  1879.  Six  months 
later  she  had  an  attack  of  what  seemed  to  be  severe  p)elvic  cellulitis,  which  lasted  for  several 
weeks,  but  subsided  under  rest  and  treatment.  On  examination  at  this  time  the  uterus 
was  found  to  be  fixed,  painful  to  the  touch,  as  if  bound  down  by  adhesions,  and  a  little 
lower  down  than  normal.  The  uterus  remained  immovable  after  the  subsidence  of  the 
cellulitis.  In  July,  1880,  she  was  taken  with  bowel  and  stomach  trouble,  with  severe  pain 
in  the  inguinal  regions,  vomiting  and  diarrhea,  which  lasted  for  several  weeks.  She  was 
fairly  well  during  1881  and  the  spring  of  1882.  In  the  latter  part  of  1884,  however,  she 
had  considerable  severe  pain  in  the  bowels,  followed  by  a  discharge  of  pus  from  the  rectum. 

On  examination  a  tumor  was  found  in  the  abdomen,  a  little  to  the  right  of  the  median 
line,  just  below  the  umbilicus.     The  tumor  was  about  the  size  of  the  fist,  hard,  immo\'able. 

♦  Op.  cit. 

t  Pathology  and  Treatment  of  Diseases  of  the  Ovaries,  1883,  p.  S44. 

X  Medical  Record,  1885,  vol.  xxiii,  p.  1. 
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and  paioful  on  preijsure.  It  VfHS  »yppose<i  that  the  patiuot  was  .suffering  from  p+'lvic 
et*lliilitis,  and  lliat  a  pehic  abtit'eii*j  had  l>ec^ii  formed  whieli  had  openvd  inlti  the  rectum. 
On  rectal  exaiiiiimtioii,  liowever,  no  iipcning  ronld  be  found.  The  discharge  of  piLs  from 
the  reelimi  }ins  etmtinited*  from  liuje  to  time,  until  nt*w.  During  the  winter  of  IHH^  she 
had  a  severe  fit  of  .^tiekness,  resemhling  typhoid,  with  morning  and  evening  tempt" future, 
pains  in  the  abiJonien.  diarrhea,  and  disclmrge  of  pu:«  from  the  reel  am,  from  whieli  ahe 
recos  ered  in  about  tlin^e  weeks. 

On  exannnation  1  found  the  patient  eon^siderably  emaciated;  pulse.  100;  tempera- 
ture, lOl**  F,  She  complained  of  pains  in  the  lower  part  of  the  abdomen  when  walking, 
and  stated  that  once  in  cvffTy  two  or  three  weeks  the  pain  inerease<l»  aeeonipanied  by' more 
fever  than  usual*  and.  after  this  condition  had  lasted  for  about  a  week,  there  would  be  a 
considerable  discharge  of  pus  from  the  rectum,  folhiwetl  by  relief  from  the  pain  and  fever. 
Heart  aucj  lungs,  normal;  atnlomen  not  enlarged.  In  the  suprapubic  region  was  an  im- 
movable tumor,  about  the  size  of  the  fist,  in  the  nRMlion  line,  extending  a  little  farther  to 
the  right  than  to  the  left  side.  On  vaginal  examination  I  found  the  uterus  immovable, 
the  vaginal  portion  pressed  to  the  left  side,  and  lirmly  t^nnectei:!  with  a  hard  tumor  in  ihe 
region  of  the  right  broad  ligament.  It  was  impossible  exactly  to  define  the  limits  of  the 
uterus,  as  it  fornieil,  with  the  tumor,  one  immf>vable  mass.  On  rectal  examination  the 
tumor  could  t>e  felt  to  the  right  of  and  behind  the  vaginal  portion,  but  no  perfonition 
opening  into  the  rectum  could  be  reached.  The  patient  complained  of  constant  diarrhea, 
accompanied  by  griping  pains  preecfling  defecation. 

Diagno^^h. — Peri -uterine  abscess  in  right  broad  ligament,  communicating  with  rec- 
tum. As  there  was  no  place  in  the  vagina  where  any  ¥oft  part  or  anything  like  fluctuation 
could  be  felt,  I  deeiiled  to  perform  hiiparoltuu}',  ivith  a  \  iew  to  draining  the  abscess,  and. 
if  possible,  closing  up  the  cavity* 

July  10th,  assiste*!  by  !>rs.  Did  well,  I^chmann,  Verity,  and  others,  I  pRx-ecded  to 
the  openilion.  After  the  usual  pr»*paratioits  for  laparoton^y  the  patient  was  anesllietiKed, 
and  an  incision  matle  in  the  median  line,  from  1  inch  above  the  symphysis  to  2  inches  below 
the  umbilicus.  When  the  jHTitoneal  cavity  had  tn'cn  opcntxl,  a  roun<i,  red  tumor,  cf^vered 
with  t>eritoneum,  presented  itself  in  the  niediun  line.  It  was  ;i  inches  brtmrl.  5  inches  high, 
and  was  surrounded  by  closely  adherent  intestines  and  omentum,  bard  to  th*'  touch,  having 
no  fluctuating  or  soft  ^mrts.  The  Fallopinn  lubes  and  the  o\aries  could  be  neither  felt 
nor  seen,  and  a  gynecologist  present  stated,  us  his  i>pinion,  thstt  the  tumor  was  an  enlarged 
uterus,  and  that  there  was  no  alwcess.  The  ni^edle  of  a  hypmlermie  syringe  was  intro- 
duced in  several  places,  but  blowi  and  no  pus,  was  withdrawn  into  the  syringe.  IIa\ing 
thus  failed  to  find  the  abscess,  I  endeavoretl,  by  mo\Hng  the  needle  in  various  direction.s. 
to  find  a  cavity,  empty,  of  course,  but  in  which  I  could  move  the  needle  around.  Finally 
I  thought  I  had  discovered  such  a  cavity,  and  so  cut  in  on  the  mx-dle.  The  knife  passe^l 
through  n  thick  layer  of  firm,  clastic  connective  tissue,  and  finally  penetrated  a  cavity, 
from  which  a  few  drops  of  grayish  pus  came  out.  Wlien  this  opening  ha*l  lieen  dilated 
sufficiently  to  admit  the  finger,  I  could  feel  a  cavity  filled  with  a  cauliflower-like  mass  of 
friable  tissue,  in  the  midst  of  which  was  a  canal;  through  this  canal  tlie  finger  passed 
down  into  the  rectum,  nux*ting  the  finger  of  one  of  the  gentlemen  present,  which  had  l>een 
introduced  through  the  anus,  I  then  enlargeil  the  opening,  and  saw  a  large  cavity  filleil 
with  irregular  masses  of  friable,  grayish-red  tissue,  bleeding  only  a  little  on  pressure,  and 
resembling  the  irreguhir  surface  of  a  sarcomatous  tumor,  I  really  considered  the  case  to 
be  one  of  malignant  tumor,  and  that  its  entire  rt^moval  was  impossible.  At  the  same  time 
I  tiecided  to  scrape  out  as  much  of  this  mass  as  1  con  \  en  lent  ly  could,  and  so  removed,  with 
the  sharp  spoon,  about  two  ounces  of  the  grayish,  somewhat  friable  sidjstancc.  The 
cax-ity  then  pnisented  rather  grayish  walls,  from  which  there  was  only  slight  hemorrhage, 
and  at  the  bottom  of  w  hich  was  seen  an  of>ening,  sufficienf  for  the  passage  of  two  fingers, 
leading  to  the  rectum. 
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The  walljs  *)l  I  he  cavity  were  disinfected  with  Ut  per  eenl.  st>lu!ir»n  of  chlorid  of  zinc;, 
the  wails  of  the  sae  uiiite<1  with  the  lower  eml  of  the  abdominal  wound  by  means  of  a  doub 
row  cif  sutures*  and  the  remainder  ot  the  abdominal  wound  eloscd.     A  heavy  drain 
tube  was  insertc*!  into  the  eavity,  and  the  eavjty  ananul  the  lulje  packed  with  icxJofcK 
gauxe.     A  heavy  anti.*eptic  ilressin^  wa^i  now  applied,  and  the  patient  brought  to  bed, 
the  ofx*mtion  hiiviTiK  lasted  two  hours  and  a  half. 

At  this  time*  as  I  conHidert:^!  the  ea.-^e  one  of  malignant  tumor  and  eonAefjuently  ho 
less,  my  only  aim  was  tn  have  the  patient  reenvt-r  from  the  effect*  of  the  operation,  as  1 
did  not  iK'lieve  that  any  furtlier  treatment  wonlii  be  ealleil  for. 

*Ju!i/  11th:  The  patient  has  passed  a  rather  eomfortable  night.  Pulse,  114;  terapem- 
tuFe,  98°  F.  The  dn*ssings,  when  removed,  are  found  soiled  with  liquid  feees  all  over  the 
abdominal  wound,  which  was  cleaned,  jxjwdered  with  iodofornn  and  redressefl.  Over  the 
OB  aaerum  is  a  dei*iibitus  eschar  the  sisKe  of  a  dollar. 

Concerning  the  rt\st  of  the  after-trt*atment,  it  is  sufBeient  to  say  that  the  dres 
eiich  day  were  found  sniled  with  lif|!ijd  fixx's.  The  abdoniimd  wound  healed  wit 
suppuration  and  with^mt  any  <listurbanee  whatever  from  the  side  ot  the  y>eritoneal  canity. 
A  mi(  roseopir  examination  of  the  eauli flower-like  tissue  rv^moved  demonstrated,  conlmrj 
to  my  expw'etations.  that  this  tissue  was  not  a  sareoma,  but  etfnjiilomenite  niasse*»  of  miliar) 
luber<'les-  The  disi^ase  thus  Ln-ing  provcMl  a  hxMil  tulx^rt  ulosis,  and  coiiiiequenlly  not 
nefejssarily  fatiih  made  it  important  to  attempt  to  destroy  all  the  tuliereulous  tissue,  so 
that  the  eavity  might  finally  elosc^  up.  To  efT<*et  this  the  following  plan  of  Im^al  Ireatment 
wtis  crarried  t^iti  Once  every  day,  or  every  two  days,  the  mass  fif  grayish  tissue  wshs  cau- 
terize<l  by  Dr.  Hidwell  with  eaustic  ptttasli.  After  this  had  been  done  for  about  two  w«i 
the  cavity  was  cleared  of  its  contents  and  eounueneed  to  retract^  and  bimanual  exau 
tron  showetl  that  not  more  of  the  hard  mass  remainetl  than  what  wi:tnld  etjrrespoiid  ta  a 
slightly  enlarged  uterus. 

On  the  tenth  flay  the  sutures  t>f  the  nlxhuninal  wound  were  removetT  Id  the  thini 
week  the  fjatient  was  able  to  sit  up  in  Ix^,  and  a  wei-k  later  eould  sit  up  in  a  chair,  tlie  lied- 
sore  over  the  saeruui  being  the  only  obstacle  in  the  way  of  her  recovery  from  the  opera- 
tion. The  drainage-tulu*  in  the  eavity  was  now  removeiJ.  From  the  fistulou^^  opemng  i 
small  amount  of  f»>eal  matter  would  still  come,  esfx^nally  when  the  bowels  were  loo««.4 
In  the  sixth  vvH^k  she  was  able  to  wnlk  about,  had  a  gomi  iippelite,  and  daily  beeaine 
stronger,  hut  the  lM>d-sore  diii  not  entirely  heal  up  until  about  three  m  out  lis  after  the 
openition. 

The  patient's  condition  remained  alioul  the  same  from  this  time  im.     She  stifTerrd 
from  diarrhea  and  pain  in  the  intestines  all  the  time.     Alwut  twelve  months  after  i 
operation  the  pain  and  diarrhea  he<"ame  more  severe,  the  patient's  emaciation  increased,  * 
and  four  months  later  she  died.     No  autopsy  was  made. 


It  is  impossihle  for  me  tt>  state  whether  Ihi^  tuberculoiis  abscess^ 
cavity  was  a  tubereulosis  i]eveloi>ed  in  the  Fallopian  tul>e»  or  in  a  peri- 
uterine abscess  outside  of  the  tul)e.  That  the  tissue  removed  from  the 
ab.scess  was  a  eon^doiiieration  of  luiliary  tulierelfs  was  eiisily  enough 
demonstrated  by  the  niicroseope:  but  in  uwsl  of  tliese  eases,  so  far  as 
itiy  experience  goes,  the  ttibes  and  ovaries  are  matted  together  with  the 
uterus  and  adjacent  intestines  into  one  mass,  in  which  it  i.s  irapossible 
to  distinguish  the  different  organs — in  many  cases  even  to  determine 
which  is  the  uterus  and  which  the  cavity  before  the  latter  has  been  cut 
into.  But  tuberculosis  of  the  tubes  is  much  more  common  than  tu* 
bereulosis  of  an  extra-tubal  pehic  abscess  wall,  as  we  know  that  the 
mucous  membrane  of  the  uterus  and  tubes  is  quite  commonly  the 
starting-point  of  infiltrating  tuberculosis. 
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In  cases  of  this  kind  we  cannot,  of  course,  expect  the  €»peralioii  to 
be  a  radical  cure,  as  it  is  almost  impossible  to  remove  all  the  tuberculous 
tissue.  Even  if  this  could  be  accomphshed^  we  know  that  of  the  patients 
with  hx*al  tuberculosis,  even  if  successfully  operated  upon,  a  hirge  per- 
centage^in  local  tuberculosis  of  the  joints  '■Z5  per  cent,— will  succumb 
stjoner  or  later  to  either  acute  or  chronic  general  tuberculosis  of  the 
internal  organs.  That  this  patient  died  sixteen  months  after  the  opera- 
tion from  intestinal  tuberculosis  there  can  be  very  little  doubt,  although 
no  autopsy  was  made,  ixs  she  suffered  all  the  time  from  chronic  diarrhea 
w  ith  pain  in  the  intestines  and  increasing  emaciation,  w^ith  no  symptoms 
of  serious  disease  either  of  the  kidneys  or  of  the  organs  of  the  thoracic 
cavity. 

This  was  an  unusual  form  of  infiltrated  tuberculosis, — cjne  that  I 
had  never  before  seen, — as  there  was  no  cheesy  matter  in  the  abscess 
cavity,  but  it  was  filled  wnth  a  voluminous  proliferating  mass  of  grayish- 
red  liiing  tissue,  resem!>ling  rather  a  cauliflower  form  of  carcinoma  or 
sarcoma  than  tuberculosis. 

The  raj>id  fornTation  of  a  large  l>cd-sore  pro\'ed  that  the  jiatient 
was  already  in  an  extremely  exhausted  condition  from  the  chronic 
septic  fever.  A  rather  remarkable  feature  in  the  course  of  the  after- 
treatment  was  that  the  abd*miinal  wound  healed  by  first  intention, 
notwithstanding  that  from  the  very  day  of  the  operation  it  was  con- 
tinually covered  with  fecal  matter.  I  l>elieve  that  the  treatment  of 
the  WTJund  with  iodoform  protected  it  against  the  feces. 

The  necessity  of  early  operation  before  a  chronic  abscess  of  this  kind 
has  had  time  to  cause  amyloid  degeneration  of  the  internal  organs, 
and  so  to  frustrate  any  surgical  effort  at  a  cure,  is  well  illustrated  by 
the  following  case: 


Case  II. — Chronic  peri-uh'rutt'  tiLyce^s  in  left  hroad  ligamenL  eommutiiaiting  iriih 
ftdum,  of  nmre  than  a  year  a  fttartdtng.  InttTmitteut  (tiJtcharge  throftyh  RTtum.  Chronic 
septictmia^  uibuminuria,  commcnriug  tinasnrra.  fAJptiroiomf/,  with  ttnion  of  mic  to  abitominat 
wound.  Reopening  of  abdominal  ivound  and  ivacuation  of  four  ounces  of  Uoodt/  ittmm. 
Dcaih„  nine  Uai/H  after  operation,  from  uremia.  Autopsy.  Amyioid  dcgeuenition  of  inpirrn 
and  kidncif». 

Mar^rel  Robiason,  thirt>M'ighl  years  ol  age,  tlomestie.  ontenHl  Covk  County  Ikw- 
piul  Sfptt-mtK^r  H,  1»H4.  Fiimily  history  good.  Parents  died  in  old  age.  Patient  was 
married  tti  187*,  Since  tlial  lime  has  been  troubled  with  uterine  dii»ea*p,  but  was  other- 
wise heaU!iy.  Her  inenstniul  peritxl^  eommenc^'cf  at  fifteen  and  have  Ijeen  always  regular, 
nTUmng  every  three  weeks,  but  the  flow  haa  been  a!w:iy8  eopioujs  and  painful.  She  has 
never  had  any  children  or  nii^'arriage^*.  Her  present  <lL>*ease  began  in  June.  1883,  with 
pain  in  the  supnipubie  region  and  fever,  mj  that  she  wa?«  obKj^-d  to  remain  in  t>eci  ftjr  several 
week^t  after  whleh  a  sudden  rlisi^harge  of  pus  through  the  reetum  partially  relievtMl  the 
pain.  She  whs  told  by  her  dtx'tor  thai  she  had  «  pelvie  absees^  whieh  had  broken  inlii  the 
rectum.  She  .s(M>n  was  able  to  be  up  and  artjund^  but  wan  unable  to  do  any  wurk  l>eeause 
of  the  pain  and  diiw^harge  of  pus  through  the  n^ctum.  sometimes  continual,  sometimes  in- 
termittent, whieh  would  result  from  any  such  attempt. 

During  the  last  year  she  has  grown  weaker,  and  a  nnmth  ago  her  fet4  began  to  swell 
at  the  ankles.  Since  this  time  tlie  pain  over  the  .\vniphysis  ami  oa  saenim  has  been  Jilmost 
constant;  the  passages  from  the  bowels  have  caui»ed  pain  high  up  in  the  rectum;  she  has 
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HhH  fever  almost  every  day,  and  oerasioniil  chills  and  liejulnchc.  Her  appetite  Is  poor,  md 
she  hfts  grown  weaker  evi-ry  day.  Pulse*  HO;  temperature,  lOf  ,tt**  F.  Ordered  quinia: 
rectum  tt>  be  washed  out  ddly  with  lukewarm  walen 

SepUmbfr  IM,  a.m.:  Pulse.  102;  tciiipemtHre,  lOl.^*"  F,  p,  m,:  Pulse.  ISS; 
peratiirCp  lOS.S**  F.  On  examination  we  find  patient  p«le,  not  extremely  emtteiAtfd? 
slight  edema  round  the  jinkh^;  heart  and  lunj^s  normal.  Vaginal  e\nniinaticici  *how5  Ib^ 
ij terns  pn»ssed  forward  antl  to  the  right— immovable-  In  left  lateral  ligament  is  a.  h*nl 
swelling  clo*e  to  the  sitle  of  the  uterus,  and  somewhat  tender  on  pressure.  In  tlie  *uprm-l 
pubic  n^gion  h  a  hard  swelling  *J  inehes  br<>ad.  extending  to  midway  between  the  .^ymphys^is 
nud  imibilieus.  Digital  exploration  through  the  retluni  shown  the  tumor  high  up  and  to 
the  left  ijf  the  uterus.  As  high  up  as  the  finger  can  reach — that  is,  3  or  4  inrhes  above 
the  anuH — can  bi-  felt  a  hard,  iwKlulated  place  in  the  rectum,  which  is  probably  the  per- 
forating openinff  surrounded  by  granulations.  l>ine  acid,  amber  colored,  contnining 
home  albumin  and  casts. 

Dmqno^is. — Abscess  in  left  brond  ligament^  eommuntcaiing  with  the  rectum.     Co 
niencing  septireniia,  albuminuria,  am)  ,'&na^irca. 

It  was  det  ided  to  open  the  abscess  by  laparotomy. 

Sviftcmhcr  I6fh,  lO.iWJ  a,  m.:  As^isteil  by  Drs.  Ciuerin,  Jaeohson,  Murphy.  \*erily,  and 
Randall,  of  the  hospital  stnlT,  and  house  surgeons  Tliiele  and  Auten,  I  proceeded  to  the 
o|>eniti(m.  After  the  usual  prepanitions  for  laparotomy  the  patient  wa.'»  iitiesthetifed*' 
The  pubes  were  shave<h  and  the  vagina  washed  out  with  2.5  per  cent,  solution  of  e&rbolic 
acid.  1  then  made  an  incision  in  the  median  line*  from  1  inch  above  the  »ympbysi»  pubi* 
to  %  inches  Iwlow^  the  umbilicus.  When  the  alKJominal  cavity  had  been  opened,  a  dark- 
red  tumor,  sniooUi  and  covered  with  perit*tneum,  was  disclosed.  It  w^aa  round,  aliout  3 
inches  liigli,  and  extended  frt)ra  a  little  above  the  symphysis  to  about  ^  incbt's  l>elow  the 
Uiubilicuii*  the  left  side  lieing  uuiteil  with  the  sigmoid  flexure.  The  neetlle  of  u  ^mall  I's- 
ploring  syringe  was  now  tntriMluced  into  the  tiunor.  but  no  pus  eould  l>e  withdrawn.  On 
the  withdrawtil  of  the  needle,  however,  a  drop  of  pus  (aoie  out  at  the  opening.  Antiseptic 
iiponges  were  now  packed  around  the  tumor  in  the  alwiomimil  cavity,  and  nn  incision  made 
through  the  wall  of  the  sae,  Se\  eral  ounces  of  very  fetid  pus  came  out  thrcmgh  the  open- 
ing, whereupon  the  incision  was  enlarged*  the  edges  seized  with  strong  forceps,  and  spong 
introduced  to  clean  the  cavity,  A  prol>e  intrtMiuced  into  the  cavity  reached  down  to  the  ' 
posterior  lacuna  of  the  vagina.  A  count cn>pi"niug  was  made  here  on  the  end  of  a  stri»ng 
forceps,  and  a  large  drainagt*-lube  introduced  thmugb  the  vagina  into  the  sac  and  brought 
oat  of  the  abdominal  opening.  There  was  slight  hemorrhage  from  the  walls  of  the  sac*' 
which  were  covert^d  with  a  soft  layer  of  noduhded  granulating  tisj^ue.  This  w^as  |>artial1y 
^rrapeil  out  ami  parlisdiy  di?iiuftxted  by  a  !0  per  cent,  solution  of  chlorid  of  line.  The 
edges  of  the  abdoTuiiial  opening  of  the  itae  were  united  to  the  lower  end  of  the  abdootinill 
wound  with  a  *loiible  row  of  sutures,  the  deeper  one  including  only  the  two  peritoneal 
layers  and  the  superficial  one  uniting  the  sac  with  the  skin.  The  upper  part  of  the  ab- 
dominal wouml  was  united  in  the  usual  w^ay  down  to  the  sae.  No  dniinage-tube  was  in- 
serted into  the  abdominal  ca\  ity,  as  no  adhesion  had  been  either  detached  or  lignt»'d.  A 
large  antiseptic  drejising  was  aijplied  over  the  abdomen,  io<hiform  gausce  having  Iwen  packeil 
aroimd  the  drainage-tubes,  b*>lh  above  the  symphysis  and  in  the  vagina.  The  operation 
occupied  an  hour  and  a  half, 

The  patient  vomited  twict*  during  the  afternoon.     The  p.iiu  in  the  abdomen  was  con- 
trolled by  hypfxiermic  injections  of  morfihin.     She  complains  of  thirst,  and  is  warm  anii| 
perspiring.     A  small  quantity  of  dark,  greenish  coloreil  urine  was  withdrawn  by  eatheterJ 
Pulse,  UO;    lemijerature,  ltK).6*  F. 

Sffitcmhrr  17th,  1  a.  jh.:  Pulse.  1*S^;  temperature,  101,5°  F.  She  has  been  delirious 
for  two  hours,  and  throw.'S  herself  from  side  to  side  of  the  bixh  (J  a.  m.:  PuL«e.  1^.  weak. 
temperaturt\  103.4'  F.     8  a.m.:    Pu1si%  HO;    temperature.  104*  F.     She  complains  of 
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pain,  and  there  is  tenderness  in  the  right  side  of  the  abdomen,  in  the  right  lower  part  of 
which  soaie  rt^sbtJiiicc  can  Im?  felt^  which  was  not  noticeable  ycslcrday.  On  removal  of 
the  dressing*  there  is  no  dis4*harge  from  the  drainage-tubt^s.  Thinking  that  tlie  consider- 
able rise  in  temperature  was  due  to  accumidntion  of  fluid  in  the  peritoneal  cavity  on  the 
right  side  of  the  sac,  I  reopened  the  wound  under  ether  narcosis.  Three  to  4  ounces  of 
bloody  serum  were  found  in  the  right  iliac  fossa,  an<J  antisc^Jtic  sponges  introduced  to 
clean  the  cavity,  fr*im  which  a  number  of  shreds  of  6brinous  exudale  were  removed.  A 
drainage-tube  6  inches  long  was  inserted  and  the  wound  reunited*  3  p.  M.:  PuLse,  llf ; 
temperature,  1U1°  F.  She  ha,^  slept  for  two  hours*  but  is  now  delirious  and  restless  again. 
7  p.  M. :  Was  quiet  and  talkeit  rationally  for  a  couple  of  hours  in  the  af temoon»  but  soon 
lapsed  again  into  delirium,  and  \s  now  wild  and  excited,  so  that  it  is  neeessarj*  to  apply  a 
strait-jacket, 

September  IStk^  7  a.  m.:  Pulse,  118-  temperature,  100'*  F.  She  slept  quietly  most  of 
the  night;  talks  rationally ^  is  bright,  complains  of  no  pain,  and  says  she  feels  hungry. 
11  A.  M.:  Pulse,  laO;  temperature,  101*  F.  About  an  hour  ago  she  became  dehrious  and 
wild  again,  but  was  quieted  by  a  hj'podemiic  injection  of  morphin  and  atropin.  Tlie 
wound  was  dressed,  and  very  little  discharge  from  either  drainage-tube  was  found*  All 
traces  of  iodoform  were  removed  from  the  abdomen  and  vagimt.  the  sac  of  the  abscess 
wasbeii  out  ^ith  siilurated  solution  of  boric  acid,  and  the  wound  dressed  with  borated 
cotton,  0.SO  p,  M,:  PuLse,  H'l,  very  feeble  and  irregular;  temperature,  101°  F.  There 
is  subsultus  tendinura.  The  lower  jaw  constantly  moves,  antl  the  lips  tremble.  At  times 
she  mutters  a  few  unintelligible  words.  There  has  been  no  vomiting,  and  she  takes  con- 
siderable quantities  of  milk,  champagne,  and  whisky. 

September  19tJi,  9  a.  m.:  Pulse,  llii;  temperature,  9fi  8°  F,  She  slept  a  little  during 
the  night,  and  on  awaking  was  quiet  and  pcrfwtly  nilional.  Says  she  is  hungry*  Has 
taken  hot  milk,  brandy,  and  iced  champagne,  and  retains  all  slie  takes,  H  suo.v:  Pulse, 
lU;  temperature,  100*"  F.  Wound  was  dressed.  Then*  was  a  slight  discliarge  of  fetid 
pus  from  the  abscess  cavity,  and  a  few  drops  of  purulent  iuid  from  the  alxlominal  cavity. 
The  drainage-tube  into  the  latter  wiis  shc^rtened  Slj)  inches.  7  p.  m.:  PuLse,  li^i  tera- 
perature,  UW  F*  Patten t  has  been  quiet  all  day  and  rational.  Tlie  quantity  of  urine, 
which  has  been  drawn  by  catheter  three  times  a  day,  is  only  3  to  4  ounces,  amber  colored, 
and  contains  nearly  50  per  cent,  of  albumin  and  a  number  of  granulated  casti. 

Sepiemher  20th^  7  a.  M.:  Pulse,  Hi:  temperature,  100°  F.  She  slept  fairly  well,  and 
takes  soup  and  milk  in  considerable  quantities. 

Sepiemher  21xt,  7  a.  m.:  She  was  somewlmt  delirious  during  the  night,  but  got  quiet 
toward  morning.  3  p.m.:  Pulse,  96;  temperature  in  rectum,  99'  F.  Very  little  dis- 
charge in  the  dressings.  She  is  ratiunal  and  complains  of  no  piiin.  The  abdomen  is  soft 
and  natural     No  tenderness  anywhere. 

September  SiStf,  If.W  p.  M.:  Pulse,  1(H;  temperature  in  rectum,  9t).5'  F.  She  was 
slightly  delirious  last  night,  but  s!ept  rat:>gt  of  the  time;  takes  considerable  nourishment. 
The  abdominal  eirainage-tiibc  was  shortened  S  inches. 

September  ZM,  a.  m.:  Pulse.  110;  temperature  in  rectum,  100*"  F.  6  p.m.:  Pulse, 
150,  weak  and  small;  temperature  in  rectum,  101. ■1''  F.  She  has  been  slightly  delirious 
all  the  afternoon.  Does  not  answer  questions  rationally.  Her  hands  arc  cold,  and  she 
looks  collapsed.  H  p,  m,:  Pulse,  156;  temperature  in  rectum,  101**  F.  She  is  troubled 
with  singultus;   is  rational  now,  and  says  she  is  very  weak  and  ft^cls  sick. 

Sepiemher  2^fh,  t  a.  M.:  Pulse,  ISO;  lemfieraturc  in  axilla,  99.3"  F>  Late  last  evening 
she  became  warmer,  and  slept  several  hours  during  the  night.  Had  some  diarrhea,  and 
most  of  the  Uquid  feces  came  out  through  the  vagina  and  the  drainage-tube.  6  a,  m.: 
Pulse,  136,  weak;  temperature  in  rectum,  101*  F,  She  is  restless.  Very  little  discharge 
in  the  dressings.  Takes  nourishment  as  usual,  but  somewhat  less  in  quantity.  5.30  p.  M>: 
Pulse,  130,  weak;  temperature  in  rectum,  101"  F.     Patient  is  in  semi- unconscious  condi* 
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litin.  n^stl<*8,s»  anil  continualiy  troubled  with  sinjfultua.  No  vomiting;  no  evidence 
peritonitis.  She*  Ukes  nourishment^  but  ^wullows  slowly.  Slie  is  wiirm  all  over  the  \wd\\ 
'rbert»  is  .some  hyfwrestheaia.  as  the  hyptKliTmie  injectiims  cause  her  to  complain  mort 
than  usual. 

Stptfmber  25th^  7  \.  m.:  Puliir,  14t>,  ahno^it  impen^eplihlc  at  tho  wri»t;  tempt^raturc  in 
rectum»  100"  F»  She  tms  lj**eti  in  thr  same  seniIronialt*»e  condition  ull  the  night.  Has 
singultus  alJ  the  time*  It  \s  difficult  for  her  to  swiillow»  and  the  extremities  begin  to  be 
eukl.     .\t  11  A.  M.  the  patient  died. 

Autopjif/  twenty-four  hours  tifter  death,  in  the  presence  of  Drs.  Anten,  Thiele^  aurJ 
others  of  the  interne.s.  The  btwly  was  not  emaciated.  No  edema.  Ei^or  uiortiji. 
Nil  pus  in  the  dressings.     Heart  and  lungs  normal.     No  fluid  in  the  abdominal  cavity- 


ii^}' 


?*V. 


/£f 


Fi^.  39- — ^SagitLal  section   through  pelvic  organs:    t,    Bladder;    7.  utcnw;    |,  rectujn;   4,  absceaa,  witJi 
opening  into  rectum f  where  probe  is  piimsc<!  ibroujib;    5,    brokca  line  .sbowinjz  Lhc  pentoneuro  corvertng  tl 
fmvic  orgaofi;  6«  aarrow  «pace  covered  with  (jeritoncUin  between  posteiior  waU  ol  uterus  and  anterior  w»tl  1 
a,l)Aceis;  7,  trans veiK  section  of  left  Falkipmn  tube  in  abscess  wdt:  Sjar;gc  uterine  vesjKts  in  inferior  t 
pairt  of  absceafi  wrail;  q,  urethra;   10.  vaRina.;   ii,jinuA. 

Peritoneum  everywhere  glisteuing  and  healthy.  The  peritoneal  draiziage-tubc  is  only 
1  '2  inches  long,  and  the  narrow  canal  in  which  it  lies  contains  a  few  drops  of  pus  and  ia 
firmly  adherent  all  around,  and  separated  from  the  peritoneal  cavity  at  large.  Lin-ct  of 
normal  .shaf>e  and  size,  somewhat  pale,  but  otberftise  normal.  Spleen  enlarged  lo  twice 
its  normal  size,  and  shows  on  its  cut  surfaee  the  features  of  a  typical  sago  spleen — ^ihat  ts^ 
amylui<l  defeneration  of  the  Malpigbian  follicles.  Reaction  with  imiin  distinct.  Kidneys 
of  uornuil  shape  and  size,  capsule  small,  not  more  atlherent  tlian  usual;  the  t^irlical  sub- 
stance somewhat  pale  in  contrast  with  the  ilark-rett  pyramitls;  the  Ijoundary  between  1 
cortical  substance  and  pyramids  ilistlnct.  Solution  ♦>?  i<Khn  poured  over  the  cut  surf» 
shows  amyloid  rearlion  of  a  ntmiber  of  the  glomeroli. 

Microscopic  Esaminaiion  and  Dvxcription  of  tht  Orffitus  of  the  Fehis  Xtinor. — The 
microscopic  c^camination  of  the  kidneys  shows  the  following:  In  the  eorticul  substance,  in 
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almast  half  of  Llic  glomeruli,  h  found  amyloid  thickening  of  the  aHTfretit  arteries  and  of 
the  eapillary  arteries  of  the  glomeruli*  In  some  of  them  Ihe  wall  of  the  glomerulus  is 
thickened.  There  is  also  found  a  number  of  urinary  tubule*  filled  with  solid,  refracting, 
homogeneous  amyloid  ca,sts,  and  in  some  places  the  transformation  of  the  epithelial  cells 
of  the  eansiis  into  amyloid  matt*"r  i-an  \w  distinctly  recognized  by  the  enlargeiiient  and 
bomog<^ncous  refracting  appearance  of  the  epithelial  cells.  In  the  pyramids  no  amyloid 
degeneration,  either  of  the  vessels  or  of  the  urinary  tubules,  is  found* 

The  spleen  prt^sents  the  u.'*iial  microst'opie  upfjearanee  of  amyloid  degenerution  of  the 
Malpighian  corpiLitles.  and  the  walls  of  the  arterioles  leading  into  the  latter. 

The  pelvie  organs,  removed  as  a  whole*  show  the  following:  In  the  left  broiid  ligament 
is  an  sbseess*  thick  walled,  i  inchcis  hingt  3  inches  broad,  covered  with  a  smooth  layer  of 
pi^rittmeum.  The  top  of  the  abscess  is  at  the  height  of  the  fundus  of  the  uterus,  and  the 
peritoneum  from  the  latter  stn"tche,s  out  eontinuously  over  the  abscesA.  From  this  point 
the  abscess  extends  along  the  posterior  surface  of  tire  uterus  downward  a  nil  inwan^  along 
the  left  sifle  of  the  rectum.  The  wall  of  the  abscess  is  li  ineh  thick,  consisting  of  firm 
white  fibrous  tissue.  l*ntler  the  microscope  this  is  found  Ut  consist  of  an  inner  layer  of 
yaung  connective  tissue,  densely  infiltrated  with  small  round-celb»  leukocytes,  espeeially 


"^g:u 


Ftg>  40. — Horizontal  section  tbroimEb  pelvic  or^an^  at  level  of  coryiom  or  funflus  uteri:  i,  Fimdus  uteri; 
J,  oivuixi  corporiji;  j,  Ml  FallopLaLn  tube;  4.  right  taUopiao  tube;  5,  liptnentum  teres;  6,  abaceas  OLAiity; 
7»  nbsccBs  wall;  8.  uterine  ve*.*d*  in  abscess  waUj  q,  narrow  apace  covered  with  peritoDeEm  between  posterior 
waJ]  of  (undus  uteri  and  anterior  wall  of  atiscca«:  10,  mass  of  hfovnusb-red  connective  tissue  suxroundiii^  rishl 
FdJIopian  tube-^rcnminder  of  hematocele;   ir,  rectum;   12,  bladder. 

near  the  ruggeti  inner  surface  of  the  abscess  cavity.  This  layer  is  about  1  mm.  in  thick- 
ness. Outside  of  this  is  a  heavy  layer  of  dense  fibrous  tissue  containing  a  small  amount 
of  medium-sized  vessi*ls.  This  layer  is  about  4  mm,  in  thickness.  Outside  of  this,  nearest 
to  the  peritoneum,  crimes  a  layer  about  1  ram,  in  thickness,  in  which  longitudinal  and 
transverse  bundles  of  organic  muscular  fibers  are  predominant  ox^er  the  connective  tissue 
surrounding  them.     Outside  of  this  is  a  smooth  covering  of  peritoneum. 

On  the  right  side  of  the  abscess  walb  3  behca  from  the  top  and  1  ineh  from  the  bottom, 
is  an  opening  into  the  reetum  large  enough  to  permit  the  piisaage  of  a  goose-quill,  as  shown 
in  Fig.  39.  The  opening  in  the  reetum  ts  exactly  4  inches  above  the  anus.  The  left  round 
ligament  passes  along  the  anterior  surface  of  the  abscess,  as  shown  in  Fig.  40,  which  is 
situate^J  Ix-tween  this  and  the  Fallopian  tube.  The  left  Fallopiun  tube  is  twisted  around 
and  pres-sed  against  the  posterior  surface  of  the  uterns*  and  runs  down  akmg  the  latter  in 
the  abscess  wall.  A  fine  proljc  introduceti  in  the  peripheral  end  of  the  Fallopian  tul>e 
comes  out  into  the  abscess  cavity.  Along  the  right  bortler  of  the  uterus  is  a  firm  longi- 
tudinal tumor  (10.  Fig.  40),  2  inches  long,  %  inch  broad,  firmly  connected  with  the  side 
of  the  body  of  the  uterus,  and  covered  with  peritoneum  continuous  from  the  latter.  A 
section  through  this  tumor  shows  uniform,  reddish-brown  tissue,  in  which  the  canal  of  the 
right  Fallopian  tul»e  is  eml>edded.  Thi.*  canal  widens  downward  toward  the  lower  end  of 
«7 
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the  mass  mto  aa  irregular,  rHfrKt*d  cavity,  %  inch  !ong.  }i  inch  broad,  from  the  boltaia  d 
which,  llic  probe  psis^^s  ilowii  into  the  refluiii  thrmigli  the  saint*  opening  as  the  abscca*  in 
ihc  left  broaii  ligament.  Another  opt*ning  pass<^s  directly  from  the  ^inall  ca\ity  into  the 
large  abscess  cavity.  In  the  bottom  of  the  large  abscess  cavity  ia  a  \BTgc  siieiaicm  opaung 
for  the  drainage- tube  into  tlie  eiildesac  of  llie  vagina. 

Between  the  pos.terior  surface  of  the  cor|jUi  of  die  uterus  and  the  anterior  suifaee  of 
the  abscess  wall  there  is  a  space  or  cavity ^  *4  inch  broad,  l^  inches  deep,  and  I  or  i  lines 
in  anteroposterior  diameter.  This  space  is  covered  all  over  with  peritoneum^  and  forms  a 
recess  or  culdetiac,  extending  dc<*p  down  lM^tw*H^n  the  uterus  and  the  abscess  (6.  Fig.  3©; 
0»  Fig.  -10),  closed  at  the  bottom,  iin*J  cMimmunieating  upward  with  the  general  periloneaf 
cavity*  It  will  be  seen  from  Fi^.  ^^  that  if  the  o|>erator  undertake:*  to  dissect  up  from  the 
posterior  locuna  along  the  poj»lerior  surface  of  the  neck  of  the  uterus*  such  recesses  might 
easily  l>e  penetrated,  and  tlie  fxritoneal  cavity  in  this  wHy  opened. 

The  true  situation  of  the  iib.see.ssi  h  readily  seen  in  Fig.  40,  It  lies  in  tjje  broad  liga- 
ment between  the  rtiund  ligament  and  the  Kallopiain  tiilw,  i^eparating  these  to  such  an 
extent  thai  the  Fallopian  tut>e  is  hent  iMtrkward  and  to  the  right.  »o  that  it  runs  pandlel 
with  the  poalerior  aiirfaoe  of  the  uterus.  It  will  he  seen,  furthtT,  that  the  whole  superficial 
third  of  the  abscess  is  covered  with  iieritoneiim,  which  ex  lends  down  fn;im  the  abscess  into 
the  recesses  between  the  lattt-r  and  the  uterus*  and,  further  on,  covers  the  uterus  and 
tjlttddcr  in  the  uamil  way,  forming  these  rece-Hses  before  extending  over  on  the  p*T«teri<»f 
surface  of  the  anterior  wall  of  the  alidomen.  It  will  Iw  seen  from  this  that  there  is  no 
possibility  of  reaching  the  abscess  from  above  without  penetrating  the  peritom-Hl  cavity. 

It  tuiglit  Ije  qoestionahle  whether  it  is  ju8tifial>Ie  to  operate  in  a 
case  where  alJmmimiria  imd  the  ominous  edema  of  the  legs  have  already 
developed.  It  is  still  a  iimtter  of  dotilit  whether  amyloid  degeneration, 
while  yet  in  it,s  initial  stage.s,  may  not  f>e  made  to  disappear  by  remoxing 
the  cause.  The  edema  around  the  ankles  might,  in  eases  of  this  kind, 
be  dtie  to  pressure  on  the  iliac  vessels  by  the  tumor.  This  woidd  deprive 
it  of  a  portion  of  its  ominous  significance. 

Not  to  operate  is  to  leave  the  patient  to  her  fate,  and  I  must  confess 
that  I  am  not  sure  that  I  should  absolutely  refuse  to  ojx^rate  in  an  exactly 
similar  case  in  future.  That  this  patient  died  from  uremia  there  can 
be  scarcely  any  doubt,  its  she  had  no  peritonitis,  and  as  her  temt^erature 
for  the  five  or  six  days  immediately  preceding  death  and  during  the  time 
of  the  wildest  delirium,  alternating  with  the  seTuicomatose  condition, 
was  almost  normah  This,  taken  togettier  with  the  condition  of  the 
internal  organs,  as  shown  by  the  autopsy^  precludes  any  suspicion  of 
septicemia,  I  have  every  reason  to  believe  that  if  this  patient  had 
been  operated  upon  in  time,  that  is,  al30ut  a  year  earlier,  a  cure 
might  have  been  effected. 

That  an  early  oiKTation  enables  us  to  effect  a  comparatively  speedy 
recovery  is  well  illustrated  by  the  following  case: 

Case  111. — Cffronw  prri-ufrrine  abitecift/  in  the  left  broad  lt{fismeftL  Frrfaratian  into 
urhtttt  and  inlentuttrnt  dim'hur^i*  of  three  months  standi nf^.  Xo  fertr.  J^parotcmy  «i/A 
fvtieuatiou  of  ^i  ottnecs  of  frfid  puM.  Sac  unihd  to  aMontinal  ifound.  Out  qf  bed  in  fint 
treekju.  A  iteek  later  abscess  ravifif  ctofcd  down  to  narrotf  Jhtuious  opening,  mih  minimum 
amount  of  dincfmrge.     Ttro  n:eifkjf  later  tht^JiMuln  riontd  permanvntltf. 

Mrs.  Inga  Jenaon,  twenty-nine  years  of  age,  came  to  nie  frotn  Racine,  Wis,,  NovemlMr 
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[f6»  ISB-i.  Family  history  gixni,  Part^nU  both  living  iind  hfallJiy.  Her  iiieiii^'ji  com- 
Itoenced  in  her  fifteenth  year*  and  have  aUays  Ijceii  rtguliir.  Slie  was  ranrried  at  nint- 
pn»  and  a  ypar  later  her  first  child  was  iKurn.  after  prt>tracted  lalwir.  Fnr  six  months 
siiceeedinjs;  piirtiirition  ^hv  was  ctinfined  to  tier  Ix'd,  finit  suffering  from  fever  antt  lixiil 
peritonitis  or  severe  pelvic  eellulitis.  During  this  lime,  also,  an  at>seess  was  formed  in  the 
right  breast,  which  was  oix^oed  and  suppiinited  for  some  time.  After  this  she  fell  as 
strong  as  Ix-fore  her  illness.  Two  years  and  a  half  after  the  birth  uf  the  first  child  she  wa> 
delivered  t»f  a  s<x"ond  child  at  full  term.  The  lalnir  wai<  easy.  She  nnrwd  the  child  eleven 
monthi  fn»m  the  »omi<l  ljrea.^U  *ind  was  well  for  two  years  .snbi*ecjiientty»  She  then  began 
to  siifi'er  from  pain  in  the  left  inguinal  region,  of  varying  intensity.  Early  in  June,  1884» 
she  did  a  hard  day's  washing,  and  on  the  following  <lay  house-cleaning,  after  which  she  was 
mueh  prostrated,  and  said  she  felt  to*>  tirt^l  to  eat  or  sleep.  F*>r  tlie  next  nine  weeLs  she 
was  €t>nfine<l  to  Ix'd  on  actMumt  of  seven?  pain  in  the  left  ingiiinal  region,  accompanied  l>y 
some  fever,  which,  however,  siibsideil  after  a  week  or  two.  I.asl  Septeml>er  slie  first 
n*»tice<l  a  di-scharge  of  pus  from  the  rt^tvim.  At  first  the  daily  dit^charge  was  at>oul  half 
a  teacupftd,  and  *H'cum*«l  indepentlentiy  of  tlie  feeal  evacuations.  The  di>>ch«rge  for 
some  time  ocenrred  irregvilarly — once  or  twice  in  forty-eight  hours,  later  on»  two  or  three 
times  a  week,  and»  finally,  only  once  a  week.  In  these  two  months  she  has  had  no  fever, 
but  has  often  suffered  from  attacks  of  pain,  and  felt  weak  and  tired.  She  has  had  a  fairly 
goott  appetite  thrfjughout,  \\ns  slept  well,  and  had  no  night-sweats. 

On  examination  I  find  her  pale,  not  emaciate*t;  licart  and  Inngs  normal;  no  edema  of 
the  lower  extremities;  urine  nonnal;  pulse,  78;  temperature,  yi),»°  F,  In  the  lower  part 
of  the  abdomen  is  a  tumor  CHimmeneing  aljove  the  symphysis  pul>is,  and  extending  up  lo 
1  inch  below  the  umbilicus,  situated  in  the  median  line,  4  inches  l>Foad,  and  extending  u 
little  fiirther  on  ttie  left  thwn  on  the  right  side.  Vaginal  examination  shows  the  uterns 
immovable,  somewhat  ilisl<M^ged  lo  the  right  and  toward  the  symphysis  pubis.  In  the 
pt^sterior  lacuna  and  in  the  left  broad  ligament  is  felt  a  hard  swelling  in  which  no  distinct 
fluctuation  can  be  detetrted.  Bimanual  exploration  shows  the  uterus  to  Ik*  united  with 
the  tumor  into  one  immovable  mttas.  Digital  exptonitujn  through  the  rtHlum  enables  me 
to  feel  the  tumor,  but  no  place  of  perforation. 

Diagnmis. — Peri-uterine  abscess  in  left  broad  ligament,  eommimicAtlng  with  the 
rectum. 

On  December  3d,  assisted  by  Drs.  Jact>bson,  Guerin,  Randall,  Murphy.  \'erity,  Auten, 
and  Thiele,  I  performed  laparotomy.  An  incision  was  made  from  'i  inches  liclow  the 
mnbilicus  downward  5  inches  in  the  median  line,  through  the  abdominal  walls.  The 
omentum  that  lay  k>ose  on  the  anterior  surface  of  the  tumor  was  pushed  aside  and  the 
tumor  exposed,  which  was  coverwl  all  over  with  peritoneum  of  the  et»ior  of  the  normal 
litems.  To  the  left  it  was  adherent  to  the  sigmoid  Itexure.  and  on  its  right  side  was  a 
cyst,  3  inehes  long  and  ll»2  inches  in  diameter,  with  thin,  transparent  walls,  .\  hypo- 
dermic needle  was  intriHlueetl  into  the  tumor  and  a  little  pus  wilhilmwn.  The  surround- 
ing peritoneal  cavity  was  packed  with  antist»ptie  sponges,  an  aspirator  needle  introduct'd, 
and  abtait  '2(1  ounces  of  very  fetid,  greenish-yellow  pus  withtlrawn.  A  longitudinal  open- 
ing I  V>j  inches  long  was  now  made  through  the  wall  of  the  abiiccss  by  means  of  the  thermo- 
cautery. The  edges  of  the  sac  wen*  secured  with  forceps  ami  sponges  inlr<L>duced.  Slight 
hemorrhage  ensued  from  the  norlulated  granulating  aurfnee  of  the  inside  of  the  sae,  but 
ceased  after  the  application  of  a  10  per  cent,  solution  of  chlorid  of  zinc.  The  cj^sl  on  the 
right  side  of  the  sac  was  emplietl  It  contjiinetj  about  i  ounces  of  clear  serous  fluid.  The 
opening  into  the  sac  was  now  unite<l  with  the  abdomimd  wound  hy  one  deep  and  one  su- 
perficial row  of  silk  sutun's,  and  Iwtj  hirge  dminage-tubes,  cme  pt^rforatetl,  the  other  not, 
were  inserted  to  a  depth  of  about  8  inches.  The  remaintler  of  the  abrlominal  wound  was 
united  with  .suturt»s.  A  heavy  antiseptic  dressing  was  applied,  and  the  patient  brought  lo 
bed.     The  operation  lasted  about  two  and  a  half  hours. 
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DecembiF  0h  t»  v,  M.:  Pulse,  PH;  temperature,  100.5^  F.  She  has  had  9iomt  pniii. 
which  wiift  controlled  by  niorphin.  Has  been  rather  restless,  and  hits  %'i>miUHl  twirr; 
IooIls  well;  baa  token  *orae  chaiupn|fn<'- 

Decemi^rr  oth,  8  a.  m.:  Puli*t\  90;  lempeniiliipe,  100*  F.  H&s  ^lept  for  two  houn  st  • 
lime.  There  is  considerable  discharge  of  bloody  fluid  in  the  dressini^s.  C'atity  »*§ 
wiiaheci  tuit  with  n  salurnted  solution  of  Ijoric  acid.  9  f.  m.:  Pulie,  100;  tempv^raturr*  90.5' 
F.     She  compkins  of  jmm  in  the  right  iluic  region,  nnd  has  vomited  ooce, 

Drrcmbef  Vtth,  i\  a.  m.:  Pu1.s«*»  1LM>;  tenipcmture,  JM)°  F.  The  pain  continued  thie  fin 
pirL  uf  Hie  night,  bul  the  patient  wjis  relieved  tf>wani  nioming,  I'i  xoox:  Pulse,  lOH; 
temperature.  100.5°  F.  There  h  very  little  bk>ody  discharge  in  the  dressings;  «onie  lytn* 
pjinttes  of  the  abifomen,  but  le^is  pain  and  tenderness  in  right  iliac  region,  ti  P.  M.i  Pul*e» 
HO;   leniperature,  10-2"  F.     She  has  liad  an  ounce  of  milk  twice  in  the  last  hour, 

Deermht^r  lih^  9.30  a.  m,:  Pidse*  lOK;  temperature,  10^°  F.  Does  not  inmiplnin  of 
;my  pain  in  the  rtbdoraen,  but  of  pujn  in  the  hack.  I'rine  taken  with  a  catheter  is  Htij^htlv 
ulkaline,  and  contains  triple  phosphate  crjst^ils,  urates,  moving  vibrios,  and  pus.  li  p.  U. : 
Pulse,  lU;  teaii)erature,  lOi.S"  F.  5  p.m.:  Pulse.  HO;  temp+^ratun-.  103.^*  F.  On 
account  of  this  rise  in  lempentlure  1  rt^solved  to  make  ready  to  pe«j»pen  the  alKlotuinal 
wound,  bul  when  I  returneil  with  the  necessnry  instruments  twti  hours  later  the  pulse  had 
fallen  to  100,  ,ind  the  temperature  to  101**  F.,  and  she  hacl  no  pain.  I  therefore  resolved  1i» 
wait, 

Dtremher  Sfh,  8  a.  m,:  Pulse,  104;  temperature,  101*  F.  She  slept  well  the  last  part 
of  the  night,  lias  no  pain«  antl  feels  well  this  morning.  The  bladder  is  washed  out  three 
times  a  day  with  saturateti  solution  of  boric  acid.  0  P.M.:  Pulaje,  104;  teniperatinT. 
lOO.i*  F. 

December  9th,  \.  M.:  Pulse,  90;  temperalure,  100.8*' F.  P.M.;  Pulse,  1*0;  temprmturr 
100°  F. 

Deetmbtr  10th.  a.m.:  Pulse.  98;  tempemture.  m"  F.  p.m.:  Pulse,  100;  tempern- 
ture,  aO"  F. 

Dfct^mher  $  Jtk,  A.  M. :  Pulse,  104;  temperature,  09.7*"  F.  She  has  slept  well  all  nijght 
and  takes  considerable  nourishment.  A  small  abscess  in  the  lower  end  of  the  abtlouitnul 
wound  lias  t>pened  throtigh  one  of  the  suturt\s. 

December  IM,  a.  M.:  Pulse,  98;  temperaluTw  99,5'  F.  P.  M.:  Pulse,  lOO;  tempem- 
ture,  00.5"  F.     From  t!iis  time  on  pulse  and  lenipeniture  remained  normal. 

DecemhiT  IJtk:   All  the  sutures  were  remt>ved. 

Deeember  t'4h:  The  iliseltarge  is  ix-eoming  less.  The  luWs  are  he^^nning  to  be  pre«ied 
out  by  the  retraction  of  the  abscess  cavity,  jand  ant*  shortened  i  inches. 

Dtcrmber  16th:   Hud  a  slight  spontanetius  discharge  from  the  bowels. 

December  19th:  A  considerable  movement  of  the  Imwels  this  morning  caused  her  some 
pain.     The  depth  of  the  ca^'ity  is  now  only  4  inclies. 

December  2fith:  Tlie  patient  sits  up  in  l>eti.  When  the  dressing  was  removed,  it  was 
found  that  the  drainage-tulw^s  had  Ixi'n  pressed  out,  and  they  were  replaced  with  difiiculty 

January  -V,  tHS3:  The  palieut  is  able  tf»  get  out  of  l>e*b  There  is  verj-  little  discharge. 
The  tuhes  were  pressed  out  iind  replaced  by  a  .^tmall  tulie  which  i*  fxissed  in  abouj;  9iiicfaies 

Januarif  l\th:  The  patient  leaves  the  hospital  and  returns  home.  On  examination 
there  is  now  found  a  smtill  fi.stulous  opening  in  the  lower  end  of  the  abdominal  wound, 
through  which  a  probe  can  l>e  passeil  in  about  3  inches  downward,  Ijaekward,  and  to  the 
left  of  the  uterus.  The  amount  of  the  discharge  from  the  sinus  is  about  1  dram  in  two 
days.  Vaginal  exploration  show*  the  uterus  a  little  to  the  left  and  movable.  No 
exudate  or  hardnefls  can  be  felt  on  any  of  the  sides.  High  up  in  the  posterior  UcunA 
above  the  neck  I  can  just  reach  with  the  tip  of  my  finger  a  movahle,  resistant  bo«Jy,  whirli 
feela  like  a  striug  or  bitu*l  extending  from  the  posterior  side  of  the  uterus  downwafii  and 
backward  toward  the  rt*etum. 
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She  hiis  had  no  diarriiea  since  the  oppnitkin,  lias  a  good  iipptHitc,  and  fan  walk  about 
tlie  roiHii  ail  day  witlnHit  any  pain  in  the  prlvls  wbatevcr. 
FebriHtri/  IM^  The  fistulniiis  oprninj?  is  closeil. 

The  course  of  the  after-treatment  in  tliis  ease  was  not  so  smooth 
as  in  the  first  ease,  on  aceourit  of  a  sinatl  abscess  in  the  lower  end  of  the 
ahdoniinal  wound  and  an  attack  of  cystitis.  To  which  of  tlie  two  the 
rise  in  temperature  on  the  fourth  day  after  the  operation  was  due  I 
am  not  able  to  slate:  hut  tliis  rise  in  temperature,  taken  together  with 
the  pa  ill  in  the  ripht  side  of  the  abdomen^  made  mc,  at  the  tiuxe,  rej^rct 
that  1  had  not  inserted  a  drainage-tube  in  the  abdominal  cavity  to  the 
right  of  the  abscess,  in  the  region  of  the  cyst,  I  came  ver>^  near  rc- 
opeuint:  the  abdominal  wound,  fearing  an  aecumulation  of  septic  fluid 
in  tiic  Hiiht  iliac  f**ssa.  The  speedy  retraction  of  the  hirge  alx'^eess 
cavity  and  cessation  of  the  discharge  only  proved  that  Lawson  Tait* 
is  right  in  asserting  that  recovery  subsequent  to  free  opening  of  an  ab- 
scess of  thin  kind  by  biparotomy  is  much  Cfuicker  and  more  effective 
than  wlien  the  abscess  has  been  opened  tlirough  the  vagina. 

In  the  following  remarks  I  desire  to  call  attention,  first,  to  the 
operation  of  laparotomy  from  a  teehnica!  point  of  view;  second*  to  its 
position  as  compared  with  other  operations;  and,  finally,  to  a  few  points 
in  diagnosis. 

1,  The  Operation  of  Laparoiomif. — The  abdominal  incision,  3  to  5 
inches  long,  in  the  median  line,  will  ahvays  reach  the  upper  convexity 
of  the  abscess,  and  has  nothing  worthy  of  mention,  except  that  the  ab- 
scess may  be  reached  without  penetrating  the  peritoneal  cavity  in  case 
the  |KTitoneum  ha,s  been  pushed  upward  l>y  an  ante-uterine  abscess. 
In  eases  of  this  kind  it  is  nt^cessary  to  lie  carefid  to  avoid  cutting  into  the 
bladder,  which  may  have  Ix^en  drawn  upward  by  the  abscess  wall. 
It  is  consequently  necessary,  when  the  alKloniinal  incision  is  made,  to 
have  an  assistant  mark  out  the  site  of  the  bhulder  t>y  a  sound  introduced 
into  it.  If  the  abscess  is  thus  extra|jeritoneab  the  opcraticni  is  greatly 
simtjlified,  and  is  to  t>e  considered  the  same  as  the  opening  of  any  other 
abscess. 

In  the  majority  of  eases,  however,  when  the  abscess  is  lateral  or 
posterior  to  the  uterus,  it  can  be  reached  only  by  opening  the  peritoneal 
cavity, — that  is,  by  laparotomy,— for  which  preparation  has  always  to 
be  nuule,  since  it  is  impossible  to  make  a  clear  diagnosis  beforehand  as 
far  as  this  point  is  concerned. 

When  the  abdominal  cavity  has  been  opened,  we  usually  come  right 
down  on  the  sac  of  the  abscess.  If  covered  by  omentum  or  intestines, 
these  luive  to  l)e  pushed  aside,  aiui  all  possible  adhesions  ligated  or 
detached.  The  upper  surface  of  the  sac,  together  with  the  uterus  and 
appendices,  will  generally  form  a  convex,  red,  smooth,  mon:'  or  les.s 
regular  tnnion  to  the  sides  of  wliicli,  outward  toward  the  brim  of  the 
pelvis  minor,  loops  of  intesline  or  omentum  generally  adliere;  l>nt  as 
we  do  not  wish  to  extirpate  the  sac,  we  need  not  disturb  these  parts, 

•  Op,  eit. 
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if  only  a  surface  of  "-Z  inches  in  diameter  is  clear — that  is,  space  to  admit 
of  a  sufticient  opening  being  made  into  the  sac,  and  of  a  sufficient  margin 
around  the  opening  for  a  doul>le  row  of  sutures  to  unite  the  edg^  with 
the  anterior  wall  of  the  alidomen. 

When  the  ui>per  surface  of  the  sac  is  thus  clear  or  has  been  cleared, 
the  next  step  is  to  find  some  way  into  the  sac»  with  due  regard  to  the 
pretention  of  the  escape  of  pus  into  the  abdominal  cavity »  To  this  end 
I  always  pack  two  or  three  large  disinfected  siK>nges  around  the  sides 
of  the  cleared  space,  at  the  same  time  fjreventing  any  loops  of  intestine 
from  slipping  out  through  the  abdominal  incision. 

We  cannot  expect  always  to  find  a  soft  or  fluctuating  point  on  the 
surface  of  the  tumor,  especially  when  the  abscess  communicates  i^-ith 
the  rectum  or  liladder,  or,  more  rarely,  with  some  remoter  part  of  the 
intestinal  canal.  The  sac  cannot  usually  be  distinguisheci.  In'  touch 
or  view,  from  the  fundus  of  the  uterus.  The  round  tumor  is  uniformly 
elastic  to  the  touch,  feeling  like  a  soft  filjroid  or  a  soft,  enlarged  uterus. 
An  exploratory  i>uncture  has  consefiuently  to  be  made  with  the  needle 
of  a  hypodermic  syringe  at  the  juiint  and  in  the  direction  where,  from 
the  previous  examination,  we  expect  I  lie  abscess  to  be,  or  where  the  tumor 
feels  less  resistant  than  in  other  places.  It  is  often  necc'ssary  to  intro- 
duce the  needte  several  limes,  and  in  different  places,  before  any  put* 
can  be  wiUidrawn,  In  ceases  where  the  abscess  has  been  evacuated 
into  tlie  rectum  or  elsewhere,  and  the  cavity  is  consecpiently  empty, 
the  needle  nnist  be  moved  in  various  diix^ctions  until  a  place  is  found  in 
which  it  can  be  moved  freely,  indicating  the  ]>resence  of  a  cavity. 

If  pus  is  withdrawn,  thus  jiroving  that  the  abscess  cavity  has  lieen 
reached,  it  is  advisable  to  effect  as  perfect  an  evacuation  of  the  contained 
pus  as  possible.  I  consequently  have  the  aspirator  ready,  and  intnxluce 
the  aspirator  needle  along  the  needle  of  the  hyjiodermic  syringe,  which 
is  left  in  the  cavity  as  a  guide.  If  this  |)recaution  is  not  taken,  it  may 
sometimes  be  most  difficult  to  find  the  abscess  (avity  a  second  time. 
The  pus,  which  is  usually  fetid,  is  now  a^sjiiralcd,  and  the  aspirator 
needle  left  in  the  cavity  as  a  guide  for  the  knife  in  the  incision  into  the 
sac.  I  advise  that  this  incision  be  made  by  the  thermocautery;  the 
small,  knife-shaped  burner  of  Paquelin  answers  the  purpose  very  well. 
I  use  this  to  avoid  unnecessary  hemorrhage,  bet^ause  it  saves  time  and 
prevents  the  blood,  mixed  with  pus,  from  overflowing  the  peritoneal 
surface  of  the  sac,  in  the  wall  of  which  the  large  uterine  vessels  may  run, 
and  we  can  never  know  where.  It  is  well  to  ha\  e  a  small  sponge  ready 
to  thrust  into  the  sac  as  soon  as  the  incision  is  made,  liecause  some  pus 
is  likely  to  flow  out  as  soon  as  the  sac  is  ojrened. 

I  then  seize  tlie  edges  of  the  incision  with  large,  strong  arterj-  fort^eps — 
the  large  forceps  of  Billroth  answer  the  purpose  very  well,  ily  means 
of  the  forcejis  the  opening  into  the  sac  is  drawn  forward,  and  tlie  hemor- 
rhage from  the  surface*  often  ncKhilated  and  bleeding  easily,  checked 
by  the  introduction  successively  of  a  nund*er  of  small  sponges  held  by 
artery  forceps.  To  aid  in  checking  the  hemorrhage,  and  at  the  same 
time  disinfect  the  inner  surface  of  the  sac*  these  sponges  may  Ik*  saturated 
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with  a  10  to  £0  per  cent,  solution  of  chlorid  of  zinc,  or,  if  necessary, 
the  inside  of  the  ca\^ty  may  be  scraped  out  mth  the  sharp  spoon  or  curet 
(Byford*). 

If  a  counteropening  from  the  sac  to  the  vagina  is  desired,  a  strong 
curved  forceps  is  pushed  dow  n  to  the  bottom  of  the  sac  until  it  can  l>e  felt 
through  one  of  the  euldesacs  of  the  vagina,  through  which  an  incision 
is  then  made  by  one  of  the  assistants  on  the  end  of  the  forceps.  The 
forceps  is  theu  pushed  through  this  ojjening,  and  opened  so  as  to  dilate 
the  latter.  A  heavy  drainage-tube  is  now  firmly  grasped  by  the  jaws 
of  the  forceps  and  drawn  up  from  the  vagina  through  the  sac  and  out  of 
the  abdominal  incision. 

The  next  step  is  then,  after  carefully  cleaning  the  peritoneal  surface 
of  tlie  sac,  to  unite  the  latter  to  the  part  of  the  abdominal  wound  nearest 
to  it  by  a  double  row  of  sutures.  I  use  silk  fur  all  the  sutures.  The 
deeper  row,  about  J^  iiu-h  from  the  edge  of  the  opening  into  the  sac, 
and  not  penetrating  the  whole  thickness  of  the  wall  of  the  latter,  unites 
the  peritoneum  of  the  sac  with  the  peritoneum  of  the  anterior  wall  of 
the  abdomen.  These  sutures  must  be  sufficiently  near  to  each  other 
tiess  than  l^  inch  apart)  hermetically  to  close  up  the  peritoneal  cavity. 
The  outer  row  of  sutures  passes  through  the  entire  thickness  of  the 
abscess  wall,  along  the  incision  into  the  sac,  and  through  the  whole 
thickness  of  the  abdominal  wound,  thus  uniting  the  edge  of  the  skin 
with  the  edge  of  the  inner  wall  of  the  abscess  cavily.  The  rest  of  the 
abdominal  wound  is  then  united  in  tlic  usual  way  after  the  removal  of 
the  large  sponges  and  the  necessary  toilet  of  the  abdominal  cavity. 

The  question  arises  here  whether  or  not  it  is  advisable  to  insert 
a  drainage-tube  into  the  abdominal  cavity.  This  depends,  of  course, 
as  in  all  other  laparotomies ,  entirely  upon  the  amount  of  detached  ad- 
hesions. But  in  laparotomy  for  abscesses  it  is  more  desirable  not  to  have 
a  drainage-tube  in  the  abiloniinal  cavity,  because  of  the  danger  of  a 
secondary  infection  from  the  fetid  abscess  cavity  through  the  abdominal 
drainage-tube,  ns  it  is  practically  almost  inii>ossible  to  effect  a  perfect 
seclusion  t>etween  the  abdominal  tube  and  the  tube  leading  into  the 
abscess.  Such  a  necessity  may,  however,  arise,  and  then  the  best  course 
possible  under  the  circumstances  is  to  be  pursued. 

Heavy  antiseptic  dressings  should  be  applied  over  the  abdomen, 
and  also  an  intra  vaginal  and  an  extravaginal  dressing  sufficient  to  cover 
the  drainage-tube  in  the  vagina.  I  consider  iodoform  in  such  cases 
especially  valuable  when  communication  with  the  rectum  makes  it 
possible  that  feces  will  come  in  contact  with  tlie  abdominal  wound.  The 
dressing  should  be  changed  at  least  once  a  day,  and  the  sac  washed  out 
with  an  antiseptic  solution,  for  which  I  prefer  saturated  solution  of 
boric  acid,  as  there  is  then  no  fear  of  poisoning.  In  other  resjiects  there 
is  nothing  in  the  after-treatment  worthy  of  especial  mention.  The  drain- 
age-tubes should  l>e  shortened  or  removed,  as  the  retraction  of  the  sac 
and  the  diminution  in  the  amount  of  pus  discharged  demand.     The 

•  American  Gynecological  AssLiciiilioti»  Philiiclelpluo,  September,  1883;  MeiJical 
Reconi  188tJ,  vol.  xxiv.  p  557. 
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sutures  in  the  abdominal  wound  should  be  removed  as  usual;  also  the 
superficial  row,  uiiiling  the  sac  with  the  skin,  the  deep  row  of  sutures 
around  the  sac  Iveing  left  in  peruianciitly. 

It  is  natural  to  expect  that  some  infection  may  take  place  along  the 
stitches  at  the  lower  end  of  the  abdominal  woinid,  between  the  sac  and 
the  !iym]>hysis,  and  that  consequently  an  abscess  may  form  here  in  the 
wiilk  This  comphcation  is,  however,  not  likely  to  prove  very  serious, 
as  the  pus  has  already  a  ready-made  exit  along  the  stitches. 

In  close  connection  with  the  operation  of  laparotomy  for  peri*uterine 
abscess  the  question  naturally  arises:  Would  it  not  be  safer,  in  such  cases^j 
as  it  untjuestionaiily  is  in  the  openini^  of  abscesses  of  the  liver,  to  operate 
in  temp! is,  that  is,  to  effect  union  of  the  surface  of  the  sac  \nth  the 
anterior  abdominal  wall  l>efore  the  abscess  is  opened  (Volkmanni? 
The  safety  of  performing  the  whole  operation  at  one  sitting  will  depend, 
to  a  certain  extent,  upon  the  skill  of  the  operator;  but  I^wson  Tmt's 
record  of  30  operations,  each  at  one  sitting,  wiUiout  a  single  accident, 
may  be  considered  almost  a  definite  answer  to  the  question.  There  is, 
moreover,  a  very  tangil>le  ditfcrencc  l>etwt^n  an  abscess  in  this  locality 
and  an  «ibscess  in  the  liver,  in  the  following  res|>ects: 

The  liver  jmrtiripates  in  the  respiratory  movements:  the  peri-uterine 
aVjscess  does  not.  The  wall  of  an  abscess  of  the  li\'er  is  friable,  and 
furnishes  a  very  insecure  substratum  for  the  ap]>!ieation  of  sutures* 
while  the  walls  of  a  peri-uterine  abscess  are  thick  and  solid. 

Regarding  effective  drainage  of  a  peri-uterine  abscess,  the  question 
comes  in  of  the  advisability  of  making  a  countcropening  through  the 
vagina.  I^iwson  Tait's  exfjcrience,  as  well  as  my  owii,  seerns  to  indi- 
cate that  the  countcropening  through  the  vagina  is  not  necessary,  and 
I  think  I  shall  not  resort  to  it  in  future  operations,  at  least  not  at  the 
time  of  ojieration.  If,  in  the  course  of  the  after-lreatinent,  rise  in  tem- 
|>crature  and  the  accumulation  of  pus  in  the  lower  part  of  the  sac  should 
demand  it,  a  counteropening  in  the  vagina  can  be  made. 

2.  Laparoiomy  as  Compared  wiih  Other  Operations, — When  a  peri- 
uterine abscess  points  somewhere  in  the  vagina  around  tlie  lower  parti 
of  the  uterus,  no  surgeon  woidd,  of  course,  think  of  doing  anything  but  i 
opening  tlie  abscess,  inserting  a  drainage-tube,  and,  by  washing  out» 
endeavoring  to  effect  the  closure  of  the  cavity.  But  in  some  cases  the 
opening  into  the  vagina  is  just  as  inefTtM:*ti%'e  as  a  spontaneous  opening 
into  the  rt^ctum.  In  obstinate  cases  of  tliis  kind  laparotomy  will  have 
to  be  performed  at  a  later  pcriotl. 

There  is,  however,  no  doubt  that  secondary  invasion  of  se[>tic  poison, 
when  the  abscess  is  opened  from  the  vagina,  is  much  more  difficult  to 
prevent  than  invasion  into  the  abscess  from  the  abdominal  opening* 
It  is  only  in  this  way  that  we  can  account  for  the  ditfcrencc  in  Ihe  course 
of  the  after-treatment  of  peri-uterine  abscesses  opened  through  the 
vagina  and  through  the  abdominal  cavity — a  difference  that  Lawson 
Tait  rightly  calls  attention  to  as  being  decidedly  in  favor  of  tJie  ah- 
doniinal  operation.  Jlvrv  the  abscess  closes  more  quickly,  and  the  couj^e 
of  the  after-treatment  is  much  less  febrile  than  in  the  vaginal  operation. 
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Somcliines  a  peri- uterine  abscess  will  point  into  the  rectum,  suffi- 
ciently low  down  to  permit  of  an  opening  hei*e.  It  does  not  seem  proh- 
al>le  that  the  access  from  the  rectum  wilJ  be  very  promising,  as  effective 
drainage  is  next  to  impossible,  but  the  cases  of  cure  by  spontaneous 
opening  into  the  rectum  evidently  make  an  operation  here  permissible, 
and  perhaps  advisable,  but  only  as  a  triah  If  the  abscess  does  not 
retract  within  a  reasonable  time,  other  measures  nuist  he  resorted  to. 

It  is  needless  to  state  that  if  a  parametritic  abscess  points  anywhere 
along  the  iliac  fossa,  it  shouhl  be  opened  and  drained  from  this  point; 
but  this  d(X?s  not  belong  to  my  subject  of  today*  as  I  desire  to  cidl 
attention  only  to  strictly  circumuterine  abscesses,  which  can  be  reached 
oidy  from  the  vagina  or  from  the  suprajjuhic  region. 

When  a  circunuiterine  abscess  ihws  nt)t  point  downward,  and,  in 
fact,  does  not  point  anywhere,  it  is  then  the  surgeon's  task  to  find  the 
safest  way  into  the  abscess  through  a  smaller  or  larger  amount  of  sur- 
rounding tissues.     We  shall  first  consider  the  vaginal  operation: 

Wlien  so  eminent  an  authority  as  Schrfider,  of  Berlin,  advocates 
tills  method  of  reaching  a  high  peri-uterine  abscess,  tliere  must  he  cases 
in  which  this  operation  is  advisable.  From  a  general  point  of  view  an 
extraperitoneal  outlet  of  the  abscess  through  the  vagina  would  seem  to  lie 
safer  than  laparotomy,  upon  the  same  grounds  as  a  vaginal  hysterectomy 
is  safer  than  Freinid*s  abdominal  hysterectomy,  and  Schroder *s  success- 
ful operations,  ah^eady  mentioned,  vouches  for  the  method. 

At  the  same  time,  I  firudy  agree  with  I^iwson  Tait  that  there  are 
some  grave  objections  to  the  vaginal  operation.  In  the  first  place, 
a  high'Seated  peri-uterine  abscess  is  difficult  to  reach.  It  is  difficult  to 
work  with  safety  2  or  3  inches  above  the  introitus  of  the  vagina,  in 
tissues  that  are  immovable,  and  where  the  parts  cannot  be  drawn  down 
toward  the  operator.  These  difficulties  are,  of  course,  of  less  importance 
in  the  master  hands  of  an  ojicrator  like  Schroder,  but  increase  in  sig- 
nificance for  less  exi>crienccd  surgeons. 

But  the  operation  through  the  vagina  is  more  or  less  an  operation 
in  the  dark.  As  shown  in  Fig.  39,  we  may  be  dissecting  up  along  the 
posterior  surface  of  the  neck  of  the  uterus,  and  may  open  into  recesses 
of  the  iieriloneal  cavity  between  the  abscess  and  the  uterus.  Further, 
it  might  be  easy  in  this  place  to  open  into  the  rectum. 

Aiiotiier  danger,  especially  in  abscesses  between  the  two  layers  of 
the  lateral  ligament,  might  easily  arise  from  the  rupture  of  the  large 
uterine  vessels  running  in  the  wall  of  the  sac,  as  shown  in  the  illostrations. 
It  would  f*e  exceedingly  difficult,  antl  I  shoidd  say  next  to  impossible, 
under  such  circumstances,  to  secure  and  ligate  these  vessels,  the  point 
of  figation  Ijcing  so  high  up,  the  working  space  so  small,  and  the  tissues 
so  immovable. 

All  these  objections  and  dangers  we  do  not  encounter  in  laparotomy. 
We  can  see  distinctly,  and  recognize  with  our  eyes,  every  particle 
of  tissue  we  have  to  divide;  the  large  uterine  vessels,  if  divided,  can  easily 
be  taken  up  and  ligatcd.  There  is  no  risk  of  having  any  communica* 
tion  between  the  abscess  and  the  peritoneal  cavity,  which  we  cannot 
either  close  up  or  drain. 
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If  the  laparatoiiiy  la.sts  longer  and  gives  more  technical  work  to  the 
surgeon,  it  seeniK  to  nie  that  these  oljjections  are  fully  balanced  by  the  ad- 
vantage of  not  being  olAiged  to  operate  in  the  dark,  of  not  having  to  battte 
with  enemies  that  we  cannot  see,  and  eon-^equently  cannot  guard  again?it«1 

But  these  are  not  the  only  advantages  of  hiparotomy  as  comparetl 
with  the  vagina!  operation.  The  free  access  to  the  %vhole  interior  of  the 
abscess  cavity  has  also  to  t>e  taken  into  account.  By  laparotomy  the 
abscess  is  hiid  open  to  alxmt  the  same  extent  as  a  tubercular  peri-^i 
articular  abscess.  We  can  examine  the  whole  interior  of  such  a  cavity;! 
and  scrape  off,  or  remove  by  other  means,  whatever  objectionable 
material  we  may  find, — cheesy  matter,  tiil>erculous  tissue,  fungoid 
graiujlations, — since  we  can  see  clearly  every  place  where  the  instrument 
is  api)liedt  without  any  danger  of  going  through  the  abscess  wall  into 
any  surrounding  cavity  or  organ. 

It  is  more  than  possible  that  tliis  free  access  to  the  abscess  wall  has 
something  to  do  with  the  speedy  recovery  subsequent  to  laparotomy, 
as  compared  with  the  vaginal  oi>eration.* 

But,  of  course,  there  will  always  be  connected  \nth  laparotomy  the 
inherited  dread  of  opening  that  ominous  peritoneal  cavity.  Modem 
surgery,  however,  is  making  steady  jirogress  in  diminishing  tliese  dangers. 
Thus  the  dread,  as  well  as  the  safety  of  the  patient,  will,  to  a  great  extent, 
rest  in,  or  tlepend  upon,  the  care  and  skill  oi  the  operator. 

d,  Poinis  in  D lagnoni a. ~ll  is,  of  course,  always  important  to  know, 
in  a  given  case,  if  a  circumuterine  exudate  contains  pus,  or  if  it  is,  as 
it  may  be  in  many  cases  for  a  long  time,  or  may  always  remain  through- 
out, a  solid  mass.  Even  a  large  abseess  will  of  I  en  seem  to  the  touch 
just  as  firm  or  tense  as  a  fibroid  or  any  other  solid  tumor. 

As  for  the  other  differential  diagnostic  symptoms,  tenderness  and 
k>cal  heat  are,  of  course,  perfectly  valueless.  liandl  is  hardly  correct 
when  he  statesf  tluit  the  diagnosis  of  suppuration  and  formation  of 
abscess  in  the  pelvis  is  generally  not  difficult,  because,  as  he  says,  we 
may  expect  pus  when  the  evening  fever  increases  and  rigors  and  night- 
sweats  appear.  There  are  certainly  eases  in  w  hich  even  a  large  abscess 
containing  more  than  a  pint  of  pus  may  be  present  without  fever,  rigor 
or  night-sweats.     1  have  twice  seen  such  a  case. 

The  question  now  arises  how  to  make  sure  of  the  presen<.*e  of  pus 
in  peri-uterine  exudate  that  lasts  so  long,  brings  the  patient  down,  and 
resists  treatment  so  persistently  that  we  have  reason  to  suspect  its 
presence.  The  first  step,  of  course,  to  this  end  is  exploratory'  puncture 
through  the  vagina.  When  this  is  nuide  by  a  fine  aspirator  needle,  I  be- 
lieve it  to  be  comparatively  safe.  Of  course,  the  finer  the  needle,  the 
safer  will  the  operation  be;  but,  at  the  same  time,  it  may  be  that  the  pus  is 
so  thick  or  slimy  that  it  will  not  pass  out  into  the  syringe.  A  larger  needle 
or  trocar,  which,  of  ccairse,  may  have  to  lie  intro<luced  in  different  di* 
rections  and  in  different  places,  is  not  entirely  harmless.  Emmet  say.s: 
*'I  cannot  regard  the  introduction  of  the  tnx^ar  into  the  inflamed  tissuei 
of  the  pelvis  as  a  procedure  free  from  danger  under  all  circumstances,*' 
*  Lawson  Tail:  Op.  cit. 
t  Die  Krankheiten  lU-r  TnUvn  und  die  Extro-rterin  Schwangipraduift. 
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If,  tlien,  as  is  almost  always  the  case,  tlie  ahseess  can  l>e  felt  as  a 
distinct  tumor  between  the  symphysis  and  umbilicus,  the  question  of 
an  exploratory  puncture  at  this  place  might  arise.  I  should  never 
dare  to  do  this,  because  the  needle  would  pass  through  the  abdominal 
cavity,  in  the  majority  of  cases,  and,  when  withdrawn  from  th€^  abscess, 
would  be  followed  by  a  drop  of  pus,  sufficient  to  set  yp  immediately  a 
general  acute  peritonitis, 

la  consecjuence  of  this,  and  especially  when  the  tumor  presents  aho%*e 
the  symphysis  pubis,  I  shouhl  feel  inclined,  even  after  unsuccessful 
vaginal  exploration  with  cap>illary  needles,  to  advise  exploratory  lapa- 
rfitomy.  I  would  prefer  to  do  this  even  if  I  had  to  encounter  a  solid 
tumor  and  close  the  alidomen  again,  rather  than  to  expose  the  patient*s 
life  by  too  much  exploratory  puncture,  I  believe  that  exploratory 
laparotomy  in  such  cases  is  less  dangerous,  I  do  not  wish,  however,  to 
be  understood  as  being  an  advocate  of  indiscriminate  laparotomy  for 
peri-uterine  exudates,  or  for  the  mere  satisfaction  of  a  diagnosis;  but 
I  want  this  measure  limited,  of  course,  to  obstinate  chronic  cases,  where 
the  very  pertinacity  of  the  exudate,  even  if  no  fever  is  present,  indicates 
pus  somewhere  in  the  center  of  it^  and  makes  the  patient  a  conlirmed 
invalid. 

In  cases  like  my  three  here  iiublished,  where  the  abscess  communi- 
cates with  the  rectuuu  there  is,  of  course,  no  difliculty  in  diagnosis  and 
no  need  of  preliminary  extjlorations.  But  every  experienced  g>"ne- 
cologist  knows,  postmortem  rcfjorls  in  the  literature  show,  and  abscesses 
mistaken  for  fibroids  prove,  that  a  nund)er  of  peri- uterine  abscesses 
having  no  communication  with  any  cavity  outside  of  the  abscess  wall 
exist  for  a  long  tinie,  with  or  without  fever.  It  Is  for  such  cases,  in  my 
opinion,  that  exploratory  laparotomy  is  indicatetl 

I  had  the  opportunity,  a  few  years  ago,  to  make  a  postmortem  ex* 
amination  in  a  case  of  a  large  eircumuterine  abscess  (a  patient  of  Dr. 
S,  H.  Stevenson,  of  this  city)  in  which  the  patient  had  been  an  invalid 
for  two  years,  and  had  traveled  for  her  health  two  years  in  Europe  and 
America.  She  finally  died  rather  suddenly  and  unexpectedly,  without 
having  been  confined  to  Ijed  more  than  a  day  or  two.  A  few  hours 
])revious  to  her  collapse  a  copious,  purulent,  bloody  discharge  from  I  he 
rectum  indicated  a  rujdure  into  this  organ.  The  postmortem  examina- 
tion, although  all  important  organs  were  examined,  failed  to  reveal  to 
me  satisfactorily  what  the  immediate  cause  of  death  was. 

I  further  believe  that  it  is  dangerous  to  wait  too  long,  in  cases  where 
we  have  every  reason  to  suspect  an  abscess,  before  we  operate,  because 
tlie  amyloid  nephritis  may,  as  shown  in  my  second  ease,  make  us  seriously 
regret  the  too  late  surgical  interference. 

In  conclusion,  I  wish  to  pay  a  final  comi»liment  to  Lawson  Tait, 
the  first  advocate  of  free  laparotomy  in  cases  of  tliis  kind.  It  was  the 
report  of  his  first  cases  that  gave  me  the  courage  to  operate  in  my  first 
case.  The  more  attention  I  have  had  the  opportunity  to  pay  to  this 
subject,  the  more  I  believe  he  is  right;  and  I  believe  also  that  he  has 
nplished  a  most  important  step  forward  in  the  successful  treatment 
ominous  cases  of  chronic  peri-uterine  abscess. 
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The  exact  anatomic  diagnosis  or  minute  classification  of  an  extra- 
uterine pregnancy  is  easy  enough  in  the  eariy  stages  of  the  disease,  hut 
it  becomes  more  and  more  difiicult  in  the  latter  half  and  toward  the 
termination  of  the  pregnancy. 

In  the  eariiest  months  of  the  pregnancy  it  is  only  by  accident  that 
a  pathologic  specimen  is  found.  Here  the  exact  diagnosis  is  easy  enough. 
From  the  third  to  the  sixth  month  specimens  are  secured  by  operation 
or  after  death,  as  the  result  of  hemorrhage  from  rupture,  and  here  the 
diagnosis  is  still  comparatively  easy. 

In  the  latter  half  of  pregnancy,  from  the  sixth  to  the  tenth  month, 
the  diagnosis,  viz.,  exact  location  of  the  fecundated  ovum,  becomes  often 
exceedingly  difficult — next  to  impossible — on  account  of  secondary 
changes  and  often  partial  destruction  of  Fallopian  tubes  and  ovaries, 
and  still  more  difficult  if  a  fatal  peritonitis  has  contributed  to  mask 
the  normal  anatomic  features  of  the  organs  in  question. 

The  two  specimens  sent  to  me  for  examination  belong  to  the  class 
of  late  and  consequently  difficult  cases,  and  in  one  of  them  the  speci- 
men was  very  much  decomposed.  Nevertheless,  I  think  that  a  close 
examination  of  the  specimens  permits  of  a  comparatively  exact  classi- 
fication of  the  two  cases — at  least,  of  one  of  them. 

Before  describing  and  demonstrating  the  specimens,  permit  me  to 
recall  to  your  memories  the  different  forms  of  extra-uterine  pregnancy: 

Extra-uterine  Pregnancy. — The  ovum  is  arrested  somewhere  in  its 
normal  passage  from  the  Graafian  follicle  down  to  the  cavum  uteri,  or 
drops  out  of  the  passage,  without  or  after  rupture  of  the  latter,  into 
adjoining  cavities  or  spaces. 

1.  Ovarian  Pregnancy. — The  ovum  remains  in  the  ovary.  In  epi- 
ovarian  pregnancy  the  ovum  develops  on  the  ovary,  having  left  the 
Graafian  follicle. 

2.  Abdominal  or  Peritoneal  Pregnancy. — The  ovum  falls  down  into 
the  peritoneal  cavity  and  does  not  enter  the  Fallopian  tube  at  all. 

3.  Tubal  Pregnancy. — (1)  Tubo-abdominal  or  tubo-ovarian  preg- 
nancy. (2)  Tubal  pregnancy.  (3)  Tubo-uterine,  interstitial,  or  mural 
pregnancy. 

4.  Extraperitoneal  pregnancy  in  the  broad  ligament  after  rupture  of 
the  Fallopian  tube. 

*  Read  before  the  Chicago  Gynecological  Society,  February  iO,  1885.  Chic.  Med. 
Jour,  and  Examiner,  1885,  vol.  xxx,  p.  ^11. 
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5.  Pregnancy  in  one  side  of  a  uterus  bicomis, 

6.  Secondary  Abdominal  or  Peritoneal  Pregnancy. — Ovary,  tube,  or 
even  uterus  {bicomis  or  normal)  is  ruptured,  and  the  fetus  slips  into  the 
peritoneal  cavity,  but  remains  in  connection  with  the  primary  sac. 

I  shall  first  describe  and  demonstrate  Professor  Byford's  Case  No.  2: 


Fig.  41. — Case  3.  Anterior  view  of  sac  and  pelvic  organs,  left  Fallopian  tube  laid  open  except  in  its  uterine 
portion:  i.  Uterus;  2,  vagina;  3,  bladder;  4,  inside  of  fetal  sac;  5.5.5,5,  Fallopian  tube  dilating  and  opening 
into  the  fetal  sac. 

Professor  Btford*s  Case  2. — The  uterus  is  large,  4)^  inches  long,  3  inches  broad 
at  the  fundus;  the  cavity  is  also  considerably  enlarged.  In  the  left  side  of  uterus  and 
vagina  I  find  an  incision  opening,  3^  inches  long,  closed  with  silk  sutures,  leading  from 


Fig.  iL2.-;-Case  2.  Sac  and  pelvic  orgajis  seen  from  the  left,  to  show  situation  of  sac:  i.  The  sac;  2,  dilated 
end  of  Fallopian  tube  opening  into  or  continuous  with  the  wall  of  the  sac,  which  partially  covers  the  following 
organs:  3,  bladder;  4,  4,  uterus;  5,  rectum. 


the  uterus  and  vagina  into  the  sac,  or,  as  some  members  of  the  Society  called  it,  the  adven- 
titious uterus.  The  sac  can  be  seen  only  in  fragments.  Its  wall  is  1  to  2  lines  thick,  the 
outside  partly  covered  with  peritoneum,  and  partly  adherent  to  the  surrounding  organs. 
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the  pliu'dit-iii,   and  the  yppcr  Iwo-thirtis  of  the  uterus  n^niovetL     1  shall  not  undertake, 
here,  to  deserilie  the  child,  as  It  la  brclcvant  lo  the  matter  In  question. 

We  find  the  uterine  appendages  of  the  rij^ht  side,  viz.,  !)road  ligament,  rount!  liga- 
ment, Falliipian  tuW,  and  ovary,  normal  (Fig.  43). 
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Fiir^  44.^Ca!ie  ».  Inside  of  the  extrm-uleriiie  «c  seen  from  bchMt:  t.  Uterus— tranavcfsc  secticMi  <jf  tine 
Titck,  where  the  uterus  was  amputated,  (hows  the  open  ca\^ty  of  the  T»eck;  2.  a.  the  riKht  Fallopian  tube;  j, 
right  found  ligament:  4.  right  ovaiy;  5,  5,  5.  5.  the  wall  of  the  iac;  6,  6,  6,  inside  of  tnc  sac.  wilh^  7.  (ilaceof 
the  placenta  n^ht  behind  the  neck  of  the  uterus;  8.  8,  &,  8.  B,  8,  8,  j-ccesaory  pUcents  places;  9,  9^,  0,  targe  vessels 
05  And  in  the  wjddt-  of  the >ic;  10,  to,  place  wfacr<^  the  outer  Layer  of  the  wall  of  the  sac  is  separated  from  th« 
inner  layer  because  the  wait  has  been  cut  obliquely  here  at  the  operation;  11.  probe  in  the  left  Falbpiiui  ttibc; 
13.  oval  opcDing  on  the  iniidjc  of  the  outer  layer  uf  the  sac,  vix.^  tenninatioa  of  the  Falbpian  tube  or  crow-cul 
of  Ibc  FaUopian  tube  just  before  it  (probably)  opened  into  the  cavity  of  the  extra-utennc  sac. 

The  uterus,  Hnipuliitptil  iihotit  the  middle  of  the  neck,  is  of  TULirrnal  si7A\  viz.,  the  cavity, 
lyi  inches  lietwcen  the  two  uterine  orifices  of  the  Palh^pian  IiiIh*.!*.  Fwrther  down.  1  inch; 
still  lower  down,  i  2  inch,  and  in  the  neck,  ^4  inch,  broad.  The  iivcrage  Ihickness  of  the 
uterine  wall  is  J^  to  J4  inch.     To  the  left  and  t>ehind  llic  uterus,  and  in  uninterrupted 


Sagittal  section  through  the  uterus  and  the  sac.  showing  the  pocket  on  the  posterior 
■pace  (dissectjed)  between  posterior  wail  of  the  uterus  and  anterior 


Fig-  4S'— Case  1 
wall  of  the  sac:  ;,  Uterus;  3,  cavum  uteri;  3    ^ 

wall  of  the  sac:  4,  pHaoe  of  the  placenta  on  insfde  of  »ac  behind  the  ulerua 
of  the  pocket,  that  hr  the  tubular  or  Fallopian  fold  of  ttw  left  t>rOBd  " 
showing  its  luraen;  B,  pocket  between  3  and  6. 


5,  wall  of  the  sac;  6,  posterior  wall 
t;  7,  left  Fallopian  tube*  cioas-cut 


connection  with  its  surface*  is  the  sac  or  adventitioua  uterus.  Fig,  43  show.^^  ttic  uterus 
and  sac  seen  from  the  anterior  side.  From  the  anterior  surface  of  the  sac»  fi  incb  from 
the  left  comer  of  fundus,  is  the  left  round  lifiament;  it  is  enlarged,  }4  meh  in  diameter. 
On  the  upper  surface  of  the  sac,  bt*hind  and  to  the  left  of  the  fundus  uteri,  b  a  pix-ket 
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covered  with  peritoneum,  ij^  inches  broad,  3  to  3}^  inches  deep  (Fig.  45)  (Case  1.  Fig. 
43,  10). 

The  upper  free  border  of  the  pocket,  or  broad  ligament,  forms  a  somewhat  thicken«^ 
ridge,  which  runs  in  an  arch,  first  to  the  left  backward,  then  to  the  right,  then  divides  into 
two  branches — a  lower  one  that  runs  downward  and  to  the  right,  an  upper  one  that  runs 
forward  to  the  left,  pointing  toward  the  left  comer  of  the  uterus.  The  ridge  contains  the 
left  Fallopian  tube  (Figs.  43  and  45).  The  tube  is  7  inches  long — the  same  as  the  right 
tube.  It  runs  to  the  left  backward  in  an  arch,  and  then  bends  to  the  right  downward  and 
backward;  here  it  leaves  the  broad  ligament,  and  the  canal  enters  the  wall  of  the  sac. 
How  it  terminates — if  on  the  inside  of  the  posterior  wall  of  the  sac  (Case  1,  Fig.  44)  or 
not — cannot  be  made  out  for  certain,  because  the  sac  is  cut  off  here,  but  as  there  are  no 
fimbriffi,  it  does  not  open  outside  of  the  sac,  and  has  undoubtedly  opened  into  the  fetal 
cavity. 

The  uterine  portion  of  tube  is  of  normal  size,  permitting  the  passage  of  only  a  verj*  fine 
probe.  The  median  portion  of  the  tube  is  normal,  perhaps  slightly  dilated,  3  to  5  lines 
wide. 

The  termination  of  the  tube  in  the  wall  of  the  sac  (Fig.  44,  12)  is  an  oval  opening,  ^4 
inch  in  diameter,  the  borders  of  which  are  perfectly  smooth,  no  fimbriae  being  visible  any- 
where. 

Of  the  left  ovary  no  trace  can  be  found.  The  sac  is  clad  on  the  outside  with  the  peri- 
toneum and  is  smooth. 

The  wall  of  the  sac  is  from  1  to  8  mm.  thick,  white,  and  firm.  The  thickest  part  of 
the  sac  is  right  behind  the  fundus  uteri,  Ji  to  J^  inch  in  thickness,  and  there  the  tissue,  \t2., 
fibers  of  the  uterine  tissue  of  the  upper  surface  of  the  fundus,  is  continuous  with  the  wall 
of  the  sac;  however,  on  the  posterior  surface  of  neck  and  fundus  the  tissue  of  uterus  is  not 
continuous  with  the  sac,  but  the  latter  is  separated  from  the  uterus  by  a  short  layer  of 
connective  tissue  that  permits  of  dissection  and  leaves  the  posterior  surface  of  uterus  and 
wall  of  sac  with  smooth  surfaces.  This  b  the  place  where  the  placenta  was  situated 
(Figs.  44,  7,  and  45,  4).  The  inner  surface  of  the  sac  has  an  uneven,  ragged,  or  velvety 
appearance,  most  ragged  over  the  site  of  the  placenta,  close  to  and  behind  the  neck  of  the 
uterus.  Outside  of  this  region  there  are  numerous  islands  of  uneven,  ragged,  appearance, 
with  more  smooth  spots  between  them.  Several  large  vessels,  J^  inch  in  diameter 
(Fig.  45,  9),  are  found,  partly  free,  partly  adherent  to  the  inside  of  the  sac. 

A  microscopic  examination  of  the  wall  of  the  sac  shows  the  following: 

(a)  In  the  site  of  the  placenta: 

1 .  An  inner  layer  of  free  cotyledons  or  fimbriae. 

2.  A  layer  of  maternal  tissue,  with  cross-cuts  of  the  cotyledons,  embedded  in  cavities 
(whether  lymph-spaces  or  blood-vessels  I  am  unable  to  decide,  but  they  look  to  me  like 
venous  blood-vessels)  tightly  surrounding  them. 

3.  A  heavy  layer  of  connective-tissue  bundles,  interspersed  with  some  organic  muscle- 
bundles. 

4.  Peritoneum. 

(6)  A  thick  spot  in  the  wall,  near  the  peripheral  opening  of  the  Fallopian  tube  into 
the  sac,  which  I  examined  to  find  ovarian  tissue,  presents  exactly  the  same  appearance 
as  (a). 

(c)  A  thin  place  in  the  sac,  some  distance  from  placenta  and  tube,  gives — 

1.  An  inner  layer  of  areolar  connective  tissue  \vithout  cotyledons. 

2.  A  median  heavy  layer  of  connective-tissue  bundles  and  bundles  of  organic  muscle- 
fibers. 

3.  Peritoneum. 

(d)  A  third  place  in  the  sac  presents  the  same  layers  as  (a). 
Nowhere  in  the  wall  of  the  sac  is  any  trace  of  ovarian  tissue  to  be  found. 
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In  considering  the  anatomic  diagnosis  of  this  case  I  shall  have  to 
take  into  coiisideralion  nuiral,  ovarian,  tubo-ovarian,  and  tubo-ab- 
dominat  pregnancy. 

CaH  it  be  a  mural  or  an  interstitial  pregnancy?  The  continuity  of 
the  sac,  in  (lie  site  of  the  placenta,  with  the  upper  surface  of  the 
fundus  tvelongs  to  the  signs  of  mural  prcgnancy. 

The  uterine  portion  of  the  FaUopian  tube  is  of  normal  length  and 
width,  consequently  the  ovum  cannot  liavc  lodged  and  developed  here. 
However,  a  persisting  *Hiartner's  duct"  might,  perhaj>s,— it  is  doubt- 
ful,— form  a  lateral  branch  of  the  tube  and  run  in  the  wall  of  the  uterus. 
Baudelocque  C*  the  nephew")  claims  that  a  mural  pregnancy  can  take 
place  when  the  fecundated  ovum  lodges  in  this  blind  branch,  Kleui- 
wachten  in  his  article,  *' Tubal  Pregnancy,"  in  Eulenburg's  Encyclo- 
pedia, remarks  that  this  statenu^nt  of  Baudelocque's  has  yet  to  l>eprt>ved. 

Aside  from  Gartner's  duct,  there  is  another  anatomic  anomaly  that 
might  give  rise  to  a  mural  |)regnanc\^  outside  of  the  uterine  portion  of  the 
Fallopian  tube.  Through  the  kindness  of  Professor  Jaggard,  of  Chicago, 
my  attention  was  called  to  this  variety.  The  ovum  may  develop  in  a 
branch  of  a  bifurcated  Fallopian  tube.  Hennig*  has  an  illustration 
showing  a  canal  branchhig  off  from  the  Fallopian  tube  in  the  lateral 
wall  of  the  uterus;  the  branch  turns  downward  and  inward  in  the  uterine 
wall,  and  opens  into  the  cavity  of  the  uterus  at  the  interna!  os.  If  the 
ovum  is  arrested  in  this  liranch,  a  mural  pregnancy  results.  The  sac 
will  push  the  broad  ligament  and  the  ai>|jendices  outward  and  upward, 
and  we  will  expect,  as  in  the  ordinary  nuiral  pregnancy,  to  find  Fallopian 
tulie  and  ovary  on  the  outside  of  the  sac,  and,  further^  we  nmst  expect 
that  the  round  ligament  should  Iw  dislodged  outward  some  distance  from 
the  border  of  the  uterus.  Consequently,  in  our  case,  we  cannot  admit 
a  Ivifurcated  Fallopian  tube  a^s  the  seat  of  the  pregnancy. 

But  supposing  a  mural  pregnancy  had  taken  place  here,  and  con- 
sequeutly  the  uterine  portion  of  the  Fallopian  tutx*  could  be  found  open 
outside  of  the  sac:  then  we  demand  in  this  case  certain  conditions  that 
cannot  very  well  be  dispensed  witli,  and  they  are  the  following: 

The  abdominal  end  of  the  Fallopian  tul>e,  together  with  the  ovary» 
must  l>e  found  somewhere  on  the  outer  wall  of  the  sac,  and  opening  into 
the  peritoneal  cavity, 

Suj>posing  that  tlie  ovary,  for  some  reason  or  other,  was  not  found, 
and  the  abdominal  end  of  the  Fallopian  tube  was  obliterated  and  buried 
in  the  wall  of  the  sac,  we  might  yet  have  had  a  mural  pregnancy. 

In  this  case,  however,  the  Fallo[>ian  tube  opens  into  the  wall  of  the 
sac.  If  it  has  opened  into  the  fetal  cavity,  it  cannot  l>e  seen  on  this 
specimen.     (However,  it  looks  as  if  it  had  probably  done  so.) 

The  round  ligament  in  mural  pregnancy  is  expected  to  be  pushed 
outward  some  tlistance  from  the  side  of  the  uterus.  This  might  be 
different  if  the  ovum  could  develop  in  the  posterior  wall  of  the  uterus. 
but  this  possibility  has  never  been  proved.     (larlner's  duct  does  not 
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run  in  the  posterior  wall,  but  from  the  parovarium  first  in  the  broad  ^ 
ligament  (in  the  same  fold  a.s  tlie  Fallopian  tul»e),  then  in  the  muscular 
substance  of  the  lateral  border  of  the  uterus,  and  down  on  the  side  of  the 
vagina,  where  it  terminates  blindly. 

The  siw  can  he  dissected  off  from  the  posterior  wall  of  the  neck  and 
fundus  uteri,  whicli  ioc»ks  as  if  the  sac  developed  on  the  posterior  surface 
and  not  in  the  iiosterior  wall  of  the  uterus. 

Thus,  altliough  the  positive  proof  against  mural  pre^aney,  viz., 
the  opening  of  tlie  Fallopian  tube  into  the  cavity  of  the  sac,  is  wanting. 
— ^the  fault  of  the  specimen^ — then,  as  all  signs  of  mural  pregnancy  are 
absent  except  the  apparent  continuity  of  sae*wall  and  uterus,  I  shall 
declare  against  mural  pregnancy. 

The  microscopic  examination  of  Dr.  Byford's  Case  No.  1  (our  second 
case)  does  not  give  any  points  as  to  the  solution  of  the  question  of  mural 
or  tubo-ovarian  pregnancy;  the  sac  here  consists  just  exactly  of  the  same 
elements  as  I  tuive  found  in  a  case  of  abscess  of  tlic  broad  ligament,  in 
a  wall  as  tliick  as  the  sac  in  its  thickest  parts.  The  presence  of  organic 
muscle-fiber  in  the  sac,  and  the  continuity  or  connection  between  the 
muscle-fiber  of  sac  and  uterine  wall,  is  of  only  secondary  diagnostic 
significance,  for  the  following  reason:  the  organic  muscle-fiber  or  cell 
belongs  to  the  prolct aires,  so  to  say,  among  the  tissues;  it  is  of  the  con- 
nective-tissue class,  and  can  be  formed  and  found  ever>T\'here  where 
connective  tissue  is  formed  and  found.  In  fibromyoniata  or  myo- 
fibronuxta  it  is  often  imijossible  to  determine  what  is  a  muscle-cell  and 
what  is  a  spindle-shaped  connective-tissue  cell,  Consetpiently,  contin- 
uity between  muscle-fiber  in  sac  and  muscle-fiber  of  the  uterus  does  not 
mean  that  the  former  originated  in  the  latter. 

The  next  question  then  is  this:  Is  it  an  ovarian,  lubo-ovariaa,  or 
tu bo-abdominal  pregnancy  ? 

In  an  ovarian  pregnancy  we  must  have — (1)  That  the  Fallopian  tube 
does  not  participate  in  the  formation  of  the  sac  {Kleinwiichter);  it) 
ovarian  tissue  is  found  in  the  wal!  of  the  sac;  (3)  tliat  there  Is  a  connec- 
tion l>etween  the  sac  and  the  uterus  through  the  ligainentum  ovarii. 

Of  a  tu  bo -ovarian  pregnancy,  we  would  reciuire — (1)  That  the 
jieritoneal  end  of  the  Fallopian  tube  particij^ates  in  the  formation  of, 
that  is,  opens  into,  the  sac;  (t2)  the  ovary  may  Ik?  intact,  but  it  may  also 
have  been  used  up  in  the  formation  of  the  sac,  and  have  disappeared 
either  entirely  or  only  remnants  may  be  founil  in  tlie  wall  of  the  sac. 

(It  is  easy  to  see  how  difficult  it  may  be  to  find  microscopic  remnants 
of  ovarian  tissue  in  the  wall  of  a  sac  100  times  or  more  the  si^e  of  a 
normal  ovary.) 

As  near  ajs  we,  in  my  opinion,  are  able  to  come  to  an  exact  diagno^  ^ 
in  this  case,  I  should  pronounce  it  a  hibo-ovarkin  pretjnann/. 

The  exact  location  of  the  spot  where  the  fecundated  o%'um  has  com- 
menced development  it  is,  of  course,  impossible  to  prove  to  satisfaction. 
Still  there  is  one  interesting  feature  in  this  case  which,  in  my  opinion, 
throws  some  light  on  this  point.  This  is  the  poc^ket — the  blind  pocket — 
on  the  upper  wall  of  the  sac  behind  the  uterus  (Fig.  43,  10,  and  45»  8), 
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As  before  stated,  the  upper  side  of  the  posterior  wall  of  the  pocket,  viz.* 
the  Hgamentiiin  hituoi,  or  the  Fallopian  fold  of  this  liganient,  forms  a 
circular  figure,  commencing  at  the  left  border  of  the  fundus  and  tenninat- 
ing  at  about  the  same  point;  from  the  connection  between  the  middle 
and  outer  third  a  branch  goes  off  downward  and  to  tlie  right*  The 
Fallopian  tube  is  contained  in  the  first  two-thirds  of  the  ridge  and  in  the 
branch.  The  final  third  of  the  ridge,  that  does  not  contain  the  tube, 
but  runs  l>aek  toward  the  left  corner  of  the  uterus,  wonhl,  in  my  opinion, 
correspond  with  the  ligament  um  ovarii  (Fig.  43,  7) ,  The  formation  of  the 
pocket,  clad  with  the  peritoneum,  and  having  as  upper  border  the  above- 
described  ridge,  can,  in  my  opinion,  be  explained  if  the  ovum  has  l>oen 
arrested  and  commenced  development  in  the  ligamentiim  **infundibulo- 
ovarianum"  (Henle),  between  the  fimbriae  that  line  the  sulcus  leading 
from  the  distal  en<l  of  the  ovary  to  the  ostium  abdominale  of  the  tube. 
If  the  ovum  is  developed  here,  it  can,  with  the  vessels  of  the  chorion — 
first,  reach  the  abdominal  ostium  of  the  tube,  and  thus  permit  the  tube 
to  open  into  the  sac;  second,  it  can  reach  down  on  the  lower  or  posterior 
surface  of  the  ovary,  and  thus,  during  its  growth,  lift  up  the  ovary  at  the 
same  time  as  it  destroys  it,  but  in  lifting  it  up  preserve  and  enlarge  the 
peritoneal  fold  or  pocket  that  normally  exists  between  the  posterior 
surface  of  the  peritoneal  fold  containing  the  Fallopian  tulie,  and  the 
anterior  surface  of  the  peritoneal  fold  containing  the  ovary  and  the 
ligamentnm  ovarii. 

In  case  the  fec*undated  ovum  from  the  ruptured  Graafian  follicle 
had  dropped  down  t>elow  the  ovary  ami  had  been  arrested  or  taken  hold 
on  the  peritoneal  surface  of  Dtniglns*  fossa  or  on  the  posterior  surface  of 
ovary,  if  a  development  in  such  a  way  and  place  is  possible,  the  pocket 
conld  be  formed,  of  course,  but  we  could  not  expei^t  to  have  the  Fal- 
lopian tube  open  into  the  wall  of  the  extra-uterine  sac.  If  the  pocket 
in  ipiestion  is  formed  in  cases  where  the  ovum  has  been  arrested  in  the 
peripheral  end  of  the  tutie  I  do  not  know,  a^  my  access  to  original 
literature  on  this  sutjject  ha^  been  extremely  limited,  and  the  counnon 
text-  and  hand-books,  of  course,  do  not  contain  anything  like  a  detailed 
description  of  any  of  the  cases  in  question. 

In  the  proceedings  of  the  meeting  of  the  Gynecological  Society  of 
Decemlier  1!>,  1884,  Professor  W.  11.  Byford  is  recorded  to  have  said* 
as  follows:  In  the  first  case  (our  Case  No.  *^,  where  operation  was  per- 
formed) he  thought  that  the  fecundated  ovum  had  passed  through  the 
tnl>e,  but  found  some  diverticulum  in  the  uterine  cavity,  had  passed 
into  the  uterine  wall  and  developed  in  this  region,  pushing  the  wall  before 
it.  The  muscular  element  of  the  sac  W4is  directly  continuous  with  the 
nlcrine  muscle.  Further  (pp.  64,  6a):  "It  is  not  necessary  for  the  pro- 
duction of  uniral  pregnancy  that  the  tul>es  be  involved.'' 

A  diverticulum  in  the  uterine  wall  that  would  permit  the  ovtmi  to 
develop  down  between  the  muscle  in  the  wall  is,  as  far  as  I  know,  not 
known  or  proved,  but  such  a  condition  might  be  accepted  in  a  proved 
mural  pregnancy  in  which  the  Fallopian  tul>cs  were  not  involved. 
*  Chicago  Medical  Journiil  und  Examiner.  188J.  vul  x^rx,  p*  *54* 
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A  Gartner's  duct,  as  place  of  development  for  the  ovum,  is  not  proved 
either;  but,  accepted  as  a  possibility,  let  us  see  what  would  be  the  conse- 
quence: The  ovum  would  be  arrested  either  in  the  extra-  or  the  intra- 
uterine portion  of  the  duct.  (I  do  not  know  of  any  communication 
opening  between  GSrtner's  duct  and  the  Fallopian  tube — does  it  exist?) 
If  developed  in  the  extra-iUerine  portion  of  the  duct  that  runs  in  the  Fal- 
lopian fold  of  the  broad  ligament,  the  formation  of  the  pKxrket  in  this 
case  (No.  1)  would  be  impossible.  The  ovary  might  disappear  and  the 
tube  might  run  in  the  wall,  but  ought  to  open  into  the  abdominal  cavity. 

If  developed  in  the  intra-uterine  portion  of  Gartner's  duct,  we  would 
expect  to  have  the  Fallopian  tube  and  the  ovary  intact  on  the  outside 
of  the  sac,  just  the  same  as  in  mural  pregnancy  from  the  uterine  portion 
of  the  Fallopian  tube.  How  great  value  in  diagnosis  of  mural  pregnancy 
the  fact  has  that  the  muscle  of  the  uterus  is  continuous  ^dtli  the  muscle 
of  the  sac  I  do  not  know;  but  in  this  case  apparently  only  the  layers  of 
the  surface  of  the  uterus  are  continuous  with  those  of  the  sac,  and  in 
mural  pregnancy  I  would  rather  expect  to  have  the  deeper  layers  par- 
ticipate also. 

In  conclusion  I  shall  proffer  my  thanks  to  the  Society  for  the  honor- 
able task  intrusted  to  me,  and  ask  its  pardon  in  that  the  material  in 
question  and  the  literature  at  my  disposal  have  not  enabled  me  to  give 
a  more  satisfactory  report  of  the  matter. 
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Synopsis  of  a  Series  of  Bacteriolcgic  Studies, — These  investigations 
were  undertaken  to  determine  how  far  the  necessary  aseptic  conditions 
had  been  secured  and  maintained  in  the  abdominal  sections  performed 
by  Dr.  Christian  Fenger.  One  case  of  another  operator  is  brought  in, 
to  compare  less  thorough  antiseptic  precautions. 

In  order  to  estimate  the  results  of  these  researches,  you  must  know 
what  preparations  were  made  for  the  operation  on  the  part  of  each  con- 
cerned. 

The  Preparation  of  the  Operating-room. — In  the  Emergency  Hospital 
and  in  the  County  Hospital  the  walls  and  the  floor  and  all  the  furniture 
were  thoroughly  washed  with  a  1  :  1000  sublimate  solution  on  the  day 
before  the  operation.  The  cracks  about  the  windows  and  doors  were 
stuffed  with  cotton,  and  the  room  closed  to  every  one  except  the  nurse 
that  made  the  preparations. 

To  test  the  condition  of  the  atmosphere  in  this  room  in  the  Emer- 
gency Hospital  four  plates  of  gelatin  were  exposed  for  forty-eight  hours 
on  the  operating  table  August  24  and  «5,  1886.  After  six  days'  incuba- 
tion in  the  moist  chamber,  from  8  to  12  colonies  of  all  kinds  appeared  on 
each  square  inch  of  surface.  Most  of  these  were  molds,  which  grew 
very  rapidly;  some  were  micrococci  and  some  bacilli.  As  less  than  12 
colonies  developed  to  the  square  inch,  it  is  probable,  if  the  plates  were 
exposed  only  an  hour  instead  of  forty-eight  hours,  not  more  than  one 
colony  would  be  found  on  each  4  square  inches,  so  that  the  danger  of 
atmospheric  infection  from  falling  germs  would  be  very  slight  under 
similar  conditions.  The  danger  would  be,  no  doubt,  increased  by  the 
movements  of  the  assistants  and  the  increased  circulation  of  air  through 
the  difference  in  temperature  of  the  external  and  internal  atmosphere 
when  the  room  was  in  use. 

The  Preparations  of  the  Operator  and  Assistants.— Eax:h  took  a  subli. 
mate  bath  (1 :2000)  and  put  on  sterilized  cotton  suits.  The  hands  and 
arms  were  then  washed  five  minutes  with  warm  water  and  green  soap, 
and  scrubbed  with  a  brush,  and  then  washed  half  a  minute  m  a  1 :1000 
sublimate  solution.  The  patient  received  substantially  the  same  treat- 
ment. 

♦  Jour.  Am.  Med.  Assoc..  1887,  vol.  ix,  pp.  444  and  470. 
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The  PreparatioTi  of  the  Sponges.  Silk.InsirumentsMauze,  and  Water. — 
The  six>nges  were  those  prepared  by  Sehorse,  of  Milwaukee.  The  silk 
was  boiled  an  liour  in  a  5  per  cent,  carbolic  acid  solution,  and  in  some 
causes  afterward  immersed  in  a  solution  of  iodoform  and  ether  and  again  ' 
sterilized  by  moist  heat  in  a  liotile  sloj>pered  with  cotton.  This  was 
done  by  placing  the  bottle  in  a  pai!  containing  1  inch  of  water  and  boiling 
for  an  hour.  The  instriinients  were  boiled  an  hour  in  a  5  per  cent,  car- 
bolic solution  on  the  day  befoi-e  the  operation  and  then  dried.  On  the 
morning  of  the  operation  they  were  again  boiled  for  a  few  minutes  in  a 
similar  iiolulion,  and  placed  in  trays  of    terilized  water  for  use. 

The  water  was  sterilized  by  boiling  in  large  tin  cans,  e^ach  holding  i 
or  3  gallons,  for  an  hour  or  more  on  three  .succeiisive  days.  The  cans 
had  tin  co\"er.s,  put  on  over  a  rim  of  cotton  to  stop  the  crack  lietween  it- 
self and  the  can. 

The  culture- medium  used  for  these  investigations  was  sterilizal, 
alkaline,  peptonized  l>eef-tea  gelatin.  Most  bacteria  will  grow  in  this 
medium  at  the  temperature  of  a  living  room.  i\jiswers  have  been 
sought  through  these  investigations  to  the  following  questions: 

1.  Are  the  sponge.'i  sterih  when  rinsed  out  and  ready  for  u»eY  Pieces 
of  each  of  the  sponges  to  be  used  were  cut  off  by  the  assistimt  who  had  the 
care  of  them,  and  put  into  the  gelatin  with  sterilized  forceps.  Three  or 
four  pieces  were  put  in  a  single  tube.  In  this  tube  you  see  U  such  piecH?s 
surrounded  and  permeated  by  the  transparent  nutrient  gelatin.  Out  of 
25  sponges  from  7  operations,  only  a  single  sponge  wiis  found  infected 
with  a  suigle  colony.  Through  attempted  cultures  from  these  prepared.j 
sponges  and  silk,  answers  to  the  following  questions  have  been  sought: 

2,  Are  the  sponges  sterile  when  read ij  for  use V  After  the  sponges  had 
bi^n  rinsed  out  in  sterilized  water  three  times,  the  assistant  cut  off  small 
pieces  from  each  of  the  sponges  to  be  used  with  scissors,  and  they  were 
put  in  a  tube  of  liquefied  gelatin  lieef  broth.  This  tube  contains  3  such 
pieces  of  sponge  surrounded  by  the  clear  solid  gelatin.  Out  of  "iS 
sponges  from  7  operations,  only  a  single  sponge  wiis  found  infected  with 
a  single  colony. 

It  appears  that  the  sponges  are  sterile  at  the  beginning  of  the  of>era' 
tions,  and  if  sterile,  tlicn,  of  course,  aseptic.  Five  or  six  pieces  of  silk 
were  usually  taken  from  a.s  many  needles,  and  1  inch  cut  off  from  each 
and  put  in  a  single  tube  of  gelatin.  More  than  30  such  pieces  were 
examined  from  J)  oj>e  rat  ions,  and  not  a  single  colony  developed.  In  no 
case  was  the  silk  infected  at  the  beginning  of  the  operation. 

S.  Is  the  eafgui  sterile  f  (Schorse's  earbolized  catgut.)  Several  pieces 
at  4  operations  were  examined.  In  1  case  only  did  any  colonies  develop. 
In  this  tube  you  see  t  pieces  of  catgut  at  the  bottom  of  the  clear  gelatin. 
Clinging  to  the  side  of  one  piece  you  can  discover  a  small  spheric  white 
colony,  and  a  little  distance  from  it  in  the  gelatin  another  similar  colony. 
This  catgut  was  from  a  new  lK>ttle  of  catgut  used  in  operation  5  in  a 
private  house  in  the  country.  It  is  difficult  to  say  how  significant  their 
presence  is.     They  might  arise  from  any  one  of  the  following  causes: 
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The  sponges  were  [lart  new  and  part  old,  having  been  used  in  a  previous 

ahdoniina!  setlion.  After  that  operation  they  had  been  soaked  a  day  in 
a  strong  solution  of  biearbonate  of  soda,  and  washed  out  in  a  5  per  t^nt. 
sohition  of  earboHe  aeid  and  hung  away  in  a  bag.  On  the  day  before 
the  ojieration  all  the  sponges  were  boiled  in  a  porf^eUiin  kettle  for  more 
than  an  hour  in  a  "i.o  per  cent,  solution  of  earbohe  acid,  and  put  into  a 
jar  and  taken  to  the  operating-room.  The  silk  was  boiled  and  earried 
in  the  same  jar.  The  operator  took  a  bath  and  put  on  perfectly  clean 
ciothes  on  the  moniing  of  the  operation,  llie  assistants  were  inst meted 
to  do  the  same.  I'he  hands  and  arms  of  the  assistants  were  w^ashed  in 
soap  and  water  and  then  in  a  sublimate  solution  1  :  1000. 

The  material  examintd  consisted  of  4  s|jonges  and  ^  piece**  of  silk 
before  the  oijeration,  after  the  sponges  were  rinsed  oul*  and  the  needles 
threadetj,  and  of  ^-2  sfionges  after  the  ojieration  and  several  inches  of  the 
thread  used.  All  the  nuiterial  was  Infected  except  one  piece  of  silk 
examined  at  the  beginning  of  tlie  operation.  P^verj*  sponge  had  at  least 
one  colony  of  the  hay  bacillus,  and  cme  sponge  after  use  showed  more  than 
50  small  white  colonies  in  the  clear  gelatin  in  the  upper  part  of  the  tuW* 

What  influence  the  asepsis  tjf  the  material  lias  (jn  the  results  of  the 
operations  as  to  death  or  recovery  is  a  cjuestitkn  far  beyond  the  scojie  of 
tiiese  investigations.  It  would  require  a  large  statistical  material  of 
well-observed  cases  and  more  work  than  coidd  he  done  by  one  observer. 
But  it  may  l>e  safe  to  etmehide  that  it  is  desirable  to  work  through  an 
abdominal  operation  witli  perfect  asepsis  everywhere,  if  such  a  thing  Is 
possible,  Tlic  al>ove  investigations  ha\'e  shown  that  such  perfect 
asepsis  can  be  attained.  Thus,  if  we  are  ignorant  of  the  extent  of  danger 
from  non-sterile  nuiterial,  we  are  hardly  justified  in  trusting  to  the  inno- 
cence or  innocuousness  of  such  an  uncertainty,  while  we  can  have  the 
asepsis  of  the  nuiteria!  an  absolute  guaranty  against  the  dangers  of  in- 
fection* 

Opehatioxh  Performed  nv  Dr.  Cuhistian  Fenger 


a 


L  DermtHtl  of  ovnry.  Emergency  Hospitiil,  Xoveinber  9,  1886.  Bursting  of  cywt 
into  the  nl>danien  tliiritig  afjeratkiii;  irrigntion;  I  sponge  and  1  piece  of  silk  infectr*!  after 
«tptTHlton:  I  Uil>e,s  ust-d  to  eMimifK^  H  pieces  of  materia!*  R<*fxn'crj*.  Deveiopmenl  o| 
properitiinoal  ahsf-ess,  whith  was  opened  in  the  six  lb  wi-ek.     (*ompli'te  recovery. 

^.  ('ysti)sarfoina  of  left  ovary.  Eniergemy  llospitaL  Xovember  30.  188<S,  Solid 
movable  tumor  ti  inches  in  ctiameter,  only  slijtfhtly  adliereril  to  nbdoniinul  organs;  metn.*- 
tiisin  in  iK^ritoneiiiii;  some  astiles  present.  Drainage:  l»  tul«?s  n><ed  to  exnmmc  11  pieces 
of  material;  I  sponge  In^fore  use  and  I  sponge  after  use  infected,  each  wiUi  ft  ^singk  coloiiy* 
Recovery* 

3.  FUdieal  opemlion  for  heruia.  Emergeney  HospiuL  January  18,  1887.  Eight 
lubes  iisetl  to  examine  silk  and  sponges  and  cait^ut;   aJI  sterile*     tlecovery. 

4.  Pyosi*lpin.\,     Emergency  Hospital,  January  UK  1887,     The  .^c,  ndhejing  on  all 
sides,  ruptured  in  n^noval.     Irrii^ation  of  alKionien;    H  tubes  of  nutrient  gelatin  used; 
all  sterile.     Contfnt.H  of  ey.v/  planJeil  in  ftofitl  humiitt  hhmL     Scrum  da  eloped  dipiocoeci  « 
Ptrtf  ifffwii  ttze^  irffirh  do  not  grmr  in  gehtfitt,  prohnt>!y  pcmocoeri.     Death  from  actitc  i 
within  forty-eight  hours. 

5.  Double  (lermoirl.     Priviite  hfULse,  January  <4,  1887,     The  tiiraor  of  the  left  side 
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had  ruptured  twenty  years  before,  and  produced  an  almost  fatal  peritonitis  (?).  This 
tumor  was  now  large  and  adherent  all  around.  The  tumor  on  the  right  side  was  small  and 
free;  9  tubes  used  with  i5  pieces  of  material;  1  piece  of  catgut  infected  with  2  colonies; 
1  sponge  infected  with  a  single  colony.    Death  from  shock  within  twelve  hours. 

6.  Cyst  of  ovary.  Emergency  Hospital,  February  3,  1887.  Seven  tubes  used  to 
examine  10  pieces  of  material;  all  sterile.    Recovery. 

7.  Cyst  of  ovary.  Emergency  Hospital,  March  22,  1887.  Two  tubes  used  to  exam- 
ine silk  and  sponges  after  operation  only;  all  sterile.    Recovery. 

8.  Malignant  cyst  of  broad  ligament.  County  Hospital,  March,  1887.  Four  tubes 
used;  all  sterile.  Death  from  uremia  on  the  fifth  day.  Autopsy.  Atrophic  and  dilated 
kidneys. 

9.  Proliferating  cystoma  of  ovary.  Emergency  Hospital,  March  24,  1887.  Large 
and  adherent;  burst  during  removal.  Irrigation  of  abdomen  to  remove  cyst  contents. 
Drainage;  5  tubes  used,  12  pieces  of  material;  only  1  sponge  infected  with  numerous 
colonies.  Death  after  thirty-six  hours.  Autopsy  after  six  hours.  Thrombosis  of  right 
ventricle.  Bloody  serum  found  in  the  peritoneal  cavity  in  small  quantity  was  added  to 
nutrient  gelatin.     It  remained  sterile  after  two  weeks'  incubation. 

Contrasted  Case  Performed  by  Another  Surgeon  in  Which  Less 
Successful  Antiseptic  Precautions  were  Used 

Cystosarcoma  of  ovary.  Private  house,  February  22,  1887.  Very  large,  and  ad- 
herent to  omentum  and  abdominal  wall.  Drainage  by  means  of  2  rubber  drainage-tubes; 
9  tubes  used  for  silk,  and  sponges  all  infected  except  one,  containing  silk,  before  the  opera- 
tion. The  sponges,  after  use,  contained  many — 50  to  100 — colonies.  Each  of  the  8 
infected  tubes  had  at  least  one  colony  of  the  h&y  bacillus.  Death  on  the  third  day.  No 
autopsy.  At  each  daily  dressing  there  was  evidence  of  some  oozing  from  the  drainage- 
tubes. 
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ing  for  congenital  absence  of  the  vagina:  he  made  an  H -shaped  incision 
at  the  place  of  entrance,  and  having  loosened  an  anterior  and  a  posterior 
flap  and  made  a  vaginal  canal  in  the  usual  manner,  by  dilatation  with 
blunt  instruments  he  turned  the  two  flaps  into  the  newly  formed  canal, 
and  secured  them  in  position  with  sutures.  Heppner's  plan  of  operating 
has  never  had  many  followers,  because  the  flap  thus  made  must  neces- 
sarily be  too  short  for  the  more  extensive  defects  of  the  vaginal  canal. 

Cred6,  in  1883,*  tried  to  remedy  this  difficulty  by  taking  a  suffi- 
ciently long  and  broad  flap  of  skin  from  the  labium  majus  (Fig.  46). 
In  his  introductory  remarks  he  says:   *'It  is  remarkable  how  often  it  is 


sion  for 
perineum, 


Fig.  46. — X,  Clitoris;  2,  urethra;  3,  defective  vagina;    4.  4,  labia  minora;  5.  5,  labia  majora;  6.  inci- 
flap,  consisting  of  left  labium  majus  and  its  surroundin,     '  '  *  "  " 


ap.  consisting  of  left  labium  majus  and  its  surrounding  skin  on  the  outside,  and  of  the  skin  of  the 


reported  that  the  result  of  the  usual  operation  for  atresia  was  nil,  or 
in  ufficient."  In  a  case  of  acquired  stenosis  of  the  vagina  caused  by 
chronic  ulcerative  vaginitis  the  usual  method  of  blunt  dilatation  had  been 
tried  in  vain  by  renowned  gynecologists.  Cred6,  therefore,  decided 
on  a  plastic  operation,  as  follows:  he  loosened  the  left  labium  majus 
from  above  do\niward,  leaving  the  base  of  the  flap  behind  the  vagina 
and  in  the  left  half  of  the  perineum.  The  flap  was  12  cm.  long  and  6  cm. 
broad,  and  when  planted  on  the  dilated  vagina  and  united  by  sutures 
to  the  cervix,  it  healed  without  difficulty  and  relieved  the  patient  from 
her  sufferings,  consisting  of  dysmenorrhea,  pelvic  pain,  and  a  discharge 
which  corroded  the  external  genitals  so  as  to  cause  constant  pain  and 
irritation.  He  states  that  three  weeks  after  the  operation  the  vagina 
was  sufficiently  large  and  the  patient  suffered  no  pain;   that  the  hairs 

*  "Heilung  dcr  Stenosis  Vaginie  (lurch  Einnahen  eines  Hautlappens,'*  Arch.  f.  Gynll- 
kologie,  1883.  vol.  xxii,  p.  2«9. 
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on  the  flap  implanted  caused  no  disturbance,  and  the  patient,  who  was 
fifty  years  of  age,  was  restored  to  comfort. 

Last  year  a  case  of  extensive  atresia  came  under  my  care,  in  which 
the  usual  methods  of  treatment  had  proved  entirely  inefficient.  I  con- 
sequently had  to  resort  to  some  plastic  operation. 

It  appeared  to  me  that  even  Credo's  perfected  method  did  not  meet 
all  the  requirements,  inasmuch  as  the  use  of  a  single  flap  would  not  be 
likely  to  be  sufficient  to  cover  the  walls  of  a  canal  like  the  vagina; 
further,  it  seemed  to  me  desirable  to  have  the  vagina  covered,  not  with 
skin,  but  with  mucous  membrane,  if  possible.  To  this  end  I  operated 
in  the  following  manner: 

E.  N.,  twenty-seven  years  of  age,  came  under  my  care  in  Cook  County  HospiUl 
June  30,  1886.  Parents  living  and  healthy.  Had  measles  and  scarlet  fever  during  child- 
hood, partial  deafness  following  the  latter  disease.  At  the  age  of  thirteen  she  began  to 
have  menstrual  molimina,  backache,  and  pain  over  the  suprapubic  region  of  a  spasmodic 
character,  and  occurring  at  monthly  interx'als,  but  there  never  was  any  menstrual  dis- 
charge. The  free  inter\'als  between  the  molimina  gradually  diminished  until  she  reached 
the  age  of  sixteen,  when  she  had  pain  most  of  the  time  and  was  often  confined  to  her  U-*!. 

About  a  year  later  she  noticed  a  tumor  in  the  abdominal  cavity,  which  gradually 
increased  until  it  attaine<l  the  size  of  a  head.  At  this  time,  about  eleven  years  aga  Dr. 
William  H.  Byford  performed  the  operation  for  hematometra  at  Mercy  Hospital.  He 
found  an  absence  of  the  lower  two-thirds  of  the  vagina,  and  made  a  passage  from  the  vulva 
to  the  upper  third  of  the  vagina,  and  evacuated  the  retained  menstrual  fluid.  The  paticut 
was  up  and  about  in  two  weeks,  but  a  fortnight  later  was  compelled  to  go  to  bed  on  account 
of  fever  and  pain  in  the  pelvis  and  suprapubic  regions,  where  subsequently  an  abstrs* 
formed,  which  was  opened  above  the  pubes,  and  continued  to  discharge  for  several  month:>. 
The  menstrual  flow  did  not  appear  until  about  a  year  and  a  half  later,  when  it  c*ame  on  at 
regular  intervals.     It  was  always  scanty  and  lasted  only  a  few  days. 

For  the  last  three  months  it  has  grown  still  more  scanty,  and  the  spasmodic  pains 
have  recurred  in  the  back,  down  the  thighs,  and  in  the  pelvis  so  severely  that  she  is  hanlly 
able  to  get  about.  The  last  menstruation  appeared  in  May,  1886,  ^-ith  hardly  an  apprt> 
ciable  flow. 

Present  Condition. — Patient  is  healthy  looking,  well  nourished,  and  complains  of  pain 
in  the  pelvis  and  suprapubic  region.  Above  the  pubes  on  both  sides  arc  several  nodular, 
retracted  cicatrices  remaining  from  the  abscess  openings  of  years  ago.  Pressure  at  this 
point  causes  pain,  but  no  distinct  tumor  can  be  felt.  The  external  genital  organs  present 
the  following  conditions:  The  mons  veneris  and  labia  majora  are  of  normal  shape  and  size, 
covered  with  the  usual  amount  of  blond  hair.  The  clitoris  is  normally  developed,  and  so 
are  the  labia  minora,  the  upper  half  of  the  latter  being  about  a  square  inch  in  size.  The 
external  orifice  of  the  urethra  is  in  the  normal  position,  about  }^  inch  l)elow  the  clitoris. 
Instead  of  the  usual  introitus  into  the  vagina  there  is  a  shallow,  funnel-shaped  depression, 
consisting  of  liard  cicatricial  tissue  with  a  smooth  surface,  and  not  covered  with  mucous 
membrane.  The  apex  of  the  funnel  at  the  depth  of  ^'■2  to  ?4  inch  presents  a  narrow  opening 
through  which  only  a  very  fine  proln?  can  Ik»  passed  in  about  2  inches.  Digital  exploration 
in  the  rectum  reveals,  at  a  depth  of  i  to  ^14  inches,  a  round  body  the  size  of  an  orange, 
slightly  movable,  the  upper  end  of  which  the  finger  could  not  reach.  Knowing  nothing 
of  the  exact  condition  at  the  time  of  the  operation  for  hematometra,  I  supposed  this  tumor 
to  be  the  uterus  dilated  by  retained  menstrual  blood.  Diagnosis:  Atresia  of  vagina  fn»m 
congenital  absence  of  the  latter  and  retraction  of  the  passage  formed  at  the  operation  for 
hematometra. 
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I  performed  the  usual  operation  for  atresia  of  this  kind,  as  recommended  by  Emmet 
and  almost  all  other  gynecologbts,  in  the  following  manner:  On  August  Sd  the  patient 
was  anesthetized,  brought  on  the  table  in  the  lithotomy  position,  the  surroundings  of  the 
external  genital  organs  ha\'ing  been  shaved  and  disinfected.  The  hard  cicatricial  tissue 
at  the  entrance  to  the  vagina  was  dissected  away  with  scissors,  a  grooved  director  inserted 
in  the  narrow  canal,  and  slight  bilateral  incisions  made  inward,  sufficient  to  admit  the  end 
of  the  index-finger.  A  urethral  sound  was  now  introduced  into  the  bladder  and  held  by 
an  assistant,  and  the  left  index-finger  introduced  into  the  rectum.  The  opening  into  the 
vagina  was  now  dilated  with  the  right  index-finger,  alternating  with  the  metal  handle  of 
the  scalpel.  When  the  dilatation  had  extended  inward  about  2  inches,  2  ounces  of  pale 
pink,  mucopurulent  fluid  escaped,  and  I  could  introduce  a  finger  into  the  sac,  which  had 
thick,  rigid  walls  and  a  corrugated,  rough  inner  surface.  The  canal,  which  now  admitted 
the  finger,  was  dilated  without  difficulty  outward  to  both  sides,  the  loose  connective  tissue 


Fig.  47.— 1,  Oitoris;  2,  urethra;  3.  defective  vagina;  4.  anus;  5.  5.  labia  minora;  6,  line  of  incision  to  liberate 
the  labia  minora;  7,  7,  labia  majora;  8,  mons  veneris. 


between  the  rectum  and  bladder  offering  very  little  resistance  to  the  dilatation  until  a 
transverse  diameter  of  2  inches  was  obtained. 

Exploration  through  the  rectum  by  the  left  index-finger  with  the  right  index-finger 
in  the  sac  pulling  the  latter  downward  showed,  above  and  behind  the  sac,  a  small 
body  about  the  shape  and  size  of  a  virgin  uterus.  The  tissues  of  both  parametria  were 
somewhat  thickened  and  rigid,  so  that  I  was  not  able  to  palpate  the  tubes  and  ovaries. 
As  it  was  thus  evident  that  the  sac  described  above  was  the  dilated  upper  portion  of  the 
vagina,  I  decided  to  enlarge  the  entrance  sufficiently  to  permit  the  passage  of  a  glass  plug 
up  to  the  vaginal  portion  of  the  uterus. 

Two  Simon's  specula  were  then  introduced,  and  showed  a  narrow  entrance  into  the 
now  empty  sac.  This  entrance  we  were  obliged  to  widen  by  radiating  incisions  through 
the  thick  wall  before  a  glass  speculum  1}/^  inches  in  diameter  could  pass  into  the  sac. 
Digital  exploration  at  the  uterine  end  of  the  sac  failed  to  show  any  distinctly  shaped  vag- 
inal portion  of  the  uterus. 
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The  hemorrhage  during  the  operation  was  not  very  considerable.  The  wound  cavity 
was  irrigated  with  bichlorid  of  mercury  1  :  4€00;  iodoform  rubbed  into  the  walls;  a  gUa 
speculum  introduced  and  held  in  place  by  a  perineal  antiseptic  dressing. 

The  patient  was  kept  in  bed  for  two  weeks,  no  hi|^  temperature,  pain*  or  inflammatian 
following  the  operation.  In  the  fpurth  week  the  menses  came  with  a  medium  amount  of 
discharge,  but  no  pain  or  other  difficulties.  During  this  period  the  glass  plug  was  re- 
moved. At  the  end  of  the  period,  when  the  tube  had  been  out  for  five  or  six  dajrs  and  the 
time  had  come  for  its  reintroduction,  I  found  that  the  newly  formed  vaginal  canal  had 
already  retracted  so  as  to  admit  only  the  index-finger,  and  the  introduction  of  a  larger 
glass  plug  caused  her  unbearable  pain.  I  was,  therefore,  compelled  to  anesthetize  her  and 
repeat  the  forcible  dilatation,  which  was  accompanied  by  some  hemonhage,  before  I 
could  introduce  a  glass  plug  of  the  same  size  as  before. 


j0imii*'fi^^'-^.^^^ 


Fig.  48. — I.  Clitoris;  3.  orificium  ext.  urethrc;  j.fbtulous  opening  throiigh  the  cicatricUI  tissue  of  the 
defect  of  vaginaj  4.  left  labium  minus  laid  against  the  labium  majus;  ^.  right  Ubitun  minus  in  situ;  6,  anus; 
7.  7,  7,  line  of  mcision  for  lateral  (labial)  flap  of  skin;  8,  part  of  incision  dividing  the  Ubium  minus  so  as  to 
unfold  it;  9,  the  unfolded  labium  minus;   zo,  labium  majus. 


This  difficulty  recurreil  at  every  subsequent  menstrual  period.  I  consequently  de- 
termined to  perform  a  plastic  operation,  with  the  exp>ectation  that  if  I  could  get  a  \'aginal 
canal  covered  with  skin  and  mucous  membrane,  the  retraction  would  not  recur.  As 
Ueppner's  proposed  flaps  could  be  only  comparatively  short  and  entirely  insufficient  for 
a  canal  of  this  length,  and  as  Crede's  unilateral  or  posterior  flap  did  not  seem  to  me  to 
fill  the  indications,  at  least  so  far  as  cohabitation  is  concerned,  I  resolved  to  try  to  use  the 
labia  minora,  which  in  this  patient  were  normally  developed,  for  the  bilateral  flap  opera- 
tion. 

This  I  performed  on  October  iCth,  assisted  by  Drs.  van  Hook.  Davis,  Black,  and  the 
surgical  staff  of  internes  in  the  hospital.  The  menses  had  just  ceased.  The  patient  was 
prepared  in  the  usual  manner,  and  placed  upon  the  operating  table  in  the  lithotomy  posi- 
tion. The  contracted  vagina  was  dilated  as  usual  to  its  full  size,  and  the  smooth  part  of 
the  cicatricial  surface  freshened  by  scraping  with  the  sharp  spoon,  and  thoroughly  irri- 
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giited  by  bichlorid  solution.  The  labia  minora  wtre  now  kniscned  by  ineisions  (as  stiown 
ID  Figs.  47  anci  48)  naroely,  a  median  inrision  aloog  the  entrant'e  to  the  vagina,  upward 
atoiijii^  the  side  of  the  iiretlira  to  the  clitoris-  From  this  point  »  aniali  transverse  incisioo 
out  toward  the  labia  niajora,  and  from  here  a  lateral  ineision  carried  downward,  l>aekward, 
and  outward,  so  as  to  form  h  base  for  the  flap  l^  inches  in  diameter  at  the  lateral  portion 
of  the  perineum*  The  whole  of  the  labium  mious  was  then  i<»osened  from  the  underlying 
muscles,  forming  a  flap  Ij^  inches  long.  The  upper  qmidrjmguliir  portion  of  the  labium 
minus  was  then  >plit  lengthwisi;*,  and  the  anterior  or  median  surface  turned  upward  and 
outward,  as  shown  in  Fig.  48.  By  this  procednrc  the  flap  was  lengthened  about  1  inch. 
The  labium  minus  thus  divided  was,  in  its  upper  part,  almcKst  transparent,  and  so  thin 
that  I  was  somewhat  afraid  it  would  lose  its  vitality  from  insufficient  blood-supply.  My 
fcars»  as  it  afterv^  ard  proved,  were  groundless. 

Both  labia  minora  having  been  prepared  in  the  same  manner^  the  two  lateral  flaps 
thus  former!  were  turned  into  the  newly  formed  vagina.  The  upj>er  borders  were  stitched 
lo  the  lateral  margins  of  the  cervical  portion  of  the  vagina,  and  the  long  lateral  borders  of 
the  flaps  securetJ  by  a  few  eliromicjzed  catgut  sutures  to  the  tis>Hue  of  the  lateral  wall  of 
the  newly  formeil  vaginal  canal,  anteriorly  and  posteriorly,  so  as  to  prevent  them  from 
folding  longitudinally. 

The  vaginal  cavity  was  now  irrigatefl,  thoroughly  rubbed  with  itKloform,  an*i  packed 
with  iodoform  gauze.  The  loss  of  substance  at  the  place  of  the  transplanted  flaps  was 
mi  thou  t  difficulty  united  by  sei?uring  the  movable  skin  of  the  labium  minus  by  sutures  to 
the  mucous  membrane  nt  the  place  of  the  median  incision-  A  flexible  rublx-r  catheter 
was  left  permanently  in  the  bladder,  and  an  iodoform  dressing  placed  over  the  xulva. 

The  after-treatment  was  uninterruptedly  as4*ptie,  and  a  week  later,  when  the  iodo- 
form dressing  was  removed,  eomplete  union  by  first  intention  was  found  to  have  taken 
placet  iind  the  flaps  were  alive  and  everywhere  adherent.  \'aginal  and  external  iwloform 
[  gauxe  dressings  were  applied  for  another  week,  and  then  a  glass  plug  1  inch  in  diameter 
was  introduced.  This  was  replaeerl  a  week  later  by  a  plug  1?4  inches  in  diameter,  ami 
stitl  later  by  one  1*2  inches  in  diameter,  which  was  intrixluced  and  kept  in  for  several  hours 
daily  during  the  following  months.  At  the  subsequent  menstrual  perio«l(>,  during  whicli 
the  plugs  have  been  left  otrt,  there  has  l>een  no  appreciable  retraction  of  the  vagina,  and 
after  the  period  the  patient  has  been  able  to  introduce  the  plug  without  cither  pain  or 
hemorrhage. 


The  patient  kitidly  consented  to  come  before  the  Gynecological 
Society  for  examination,  and  the  members  of  the  Society  were  able  to 

convince  themselves  that  this  newly  formed  vagina  is  wide,  elastic, 
smooth,  and  covered  with  mucous  membrane  of  some  seeretory  power. 

There  can  be  no  doiiI>t  that  a  plastic  operation  for  atresia  of  the 
vagina  is  superior  in  its  result  to  the  old  method  of  simple  dih*tatioe 
without  transplantation  of  skin  and  nincous  membrane  on  tlie  wounded 
surfaces.  It  is  desirable  to  have  the  walls  of  the  newly  formed  vagina 
as  similar  to  a  ncrrmal  vagina  sls  possible.  If  a  covering  of  mucotis 
menil>rane,  as  from  the  labia  minora,  can  be  had,  it  is  preferable  to  a 
flap  of  skin  from  the  adjacent  parts. 

It  is  possible  that  cases  of  defect  of  the  vagina  may  be  complicated 
by  defect  of  the  externa!  genital  api»endages,  and  that  no  labia  minora 
exist.  In  such  cases  I  recommend  a  bilateral  flap  of  skin  as  {ireferable 
to  Crede^s  unilateral  flap,  but  in  cases  in  which  the  nymphte  exist,  a 
bilateral  flap  formed  of  them  is  preferal>le,  can  be  had  of  sufficient  size, 
and  be  used  with  almost  perfect  restdts. 


THE  OSTEOPLASTIC  RESECTION  OF  THE  FOOT, 

AS  DEVISED  BY  WLADIMIROFF 

AND  MIKULICZ* 


One  of  the  characteristics  of  aseptic  surgery  is  conservatism ;  this 
is  esi>eeially  ^eeii  in  tlic  hesitancy  with  which,  in  certain  cases,  modern 
siir^^eons  resort  to  anipiilations*  and  in  their  endeavors  to  devise  less 
mutilating  operations.  At  the  present  day  joints  are  excised,  partially 
or  totally*  and  portions  of  the  tarsns  or  carpus  are  removed  hi  case* 
where,  in  former  days,  nothing  short  of  an  amputation  would  have  been 
thought  of. 

The  osteophustic  resection  of  the  foot  has  lessened,  and  is  destined 
Ntill  further  to  lessen,  the  numl>er  of  cases  in  which  amputation  of  the 
foot  above  the  nuillcoli  is  called  for.  The  operation  k  indicated  when 
tlie  soft  or  osseous  structures  of  the  heel  are  destroyed  so  extensively 
that  there  is  not  sufficient  skin  or  hone  left  on  which  the  weight  of  the 
body  can  rest.  It  will  thus  he  had  recourse  to  in  certain  cases  in  which 
Pirogoff's  operation  on  Sedillot*s  evidement  cannot  be  performed,  f,  ^., 
wliere  tlicrc  is  tul>ercnlosis  of  the  Ixxly  of  the  os  calcis,  with  or  w^ithout 
fistulous  openings,  or  where  there  is  extensive  loss  of  cutis  on  the  heel 
In  such  cases  Pirogoff*s  operation  is  inipractical>le,  for  to  be  suece^ssful 
the  posterior  half-inch  or  inch  of  the  calcaneum  must  necessarily  be 
healthy,  and  the  skin  of  the  heel  must  be  reasonably  well  preserv'ed. 
Cicatricial  tissue,  as  is  known,  is  of  low  vitality;  it  is  unable  to  endure 
the  pressure  and  friction  iticident  to  walkuig;  it  is  thinned  by  "usure/' 
becomes  necrotic,  and  the  omnipresent  pus-microbes  gain  admittance 
to  the  deimded  tissue. 

Sedil lot's  ev^idcment  also  ha,s  its  limitations.  Where  the  operation 
leaves  large  cavities,  in  a  patient  older  than  ten  yenrs,  the  cavities  will, 
as  a  rule,  never  fill  with  hone.  If  the  greater  part  of  the  sj>ongy  sut>- 
stance  of  the  calcaneum  be  removed  with  a  gouge, — if,  as  Sedillot  says, 
a  mere  shell  of  bone  l>e  left, — the  cak^aneum  will,  in  many  instances, 
t>c  unfit  to  walk  upon;  it  is  too  weak,  an<l  its  spong>*  substance  is  but 
imperfectly  reproduced*  In  such  cases  the  only  oj>eration  by  which, 
formerly,  the  jiatient  could  be  relieved  was  amputation  above  tlie 
malleoli. 

In  187^  a  Russian  surgeon,  Wladimiroff,  read  before  the  Medical 
Society  of  Kasan,  Eussia,  a  paper  on  several  new  osteoplastic  operatioif* 
w4iich  he  had  performed  on  the  lower  extremity.  Among  them  he 
described  an  operation  by  which  he  formed,  according  to  his  phraseology', 

•  Jour  Amer.  Med.  Asjoc,.  Ift87 
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an  artificial  pes  cfjiiinus.  He  had  had  a  case  where  there  was  chronic 
destructive  di.sease  of  the  astragahis  and  calcaneimi,  with  loss  of  skin 
on  both  sides  of  the  lower  astragalus  joint.  The  cuboid,  scaphoid,  and 
remaining  bones  of  the  foot  were  sound.  Being  desirous  of  having  the 
patient  walk  on  his  foot,  of  preserving  the  sound  parts  of  the  member, 
and  of  obtaining  a  clean  wonnd  which  woukl  l>e  likely  to  heal  hy  first 
intention^  he  conceived  of  the  following  operation,  which  he  carefully 
studied  and  practised  on  the  cadaver:*  He  removed  the  astragalus  and 
calcaneuni  with  the  skin  co\'ering  the  heel,  and  united  the  cut  surfaces 
of  the  scaphoid  and  cuboid  bones  with  the  tibia  and  fibula;  the  last  two 
hones  he  cut  just  above  the  malleoli.  Wladimiroff  operated  March  2, 
1871,  and  published  the  case  on  Februar>^  11,  187^,  He  stated  that  his 
patient,  a  boy  of  fifteen,  could  walk  without  a  cane,  and  tliat  he  walked 
well  with  a  cane.  As  this  ca.se  was  published  in  the  Russian  language, 
it  was  almost  as  good  as  lost  to  the  medical  profession  in  all  countries 
except  Russia. 

In  1881  Mikulicz,  of  Vienna,  having  no  knowledge  of  Wladimiroff's 
case,  de\4sed  an  operation  similar  to.  or  rather  identical  with,  that  of  the 
Russian  surgeon.!  As  the  profession  became  acquainted  with  the  opera- 
tion through  Mikulicz,  his  name  luis  been  attached  to  it.  At  the  Eighth 
International  Congress  in  Copenhagen,  however.  Professor  Sklifossoffsiky, 
of  Moscow,  stated  tiuit  Mikulicz's  operation  had  been  known  in  Russia 
for  some  years  past,  and  that  the  idea  of  forming  an  artificial  pes 
equinus  w^as  due  to  Wladimiroff.     Mikulicz's  case  is  as  follows: 

A  man  of  twenty-two  yvuT:^  sufTenMi  from  a  ji^rpiginoii.s  ulcer  which,  destroying  the 
jskin,  had  cxtemietl  from  the  malleoli  aroyntt  the  heel  to  the  anterior  half  of  the  sole  of  the 
foot.  The  skin  on  the  dt>rsiim  of  the  fcK>t  nt'^mainefl  intact.  \!ikiilicx  incised  the  ankle- 
joint»  remove*!  the  astragalus  and  os  vii\v\s  with  tlie  integumetit,  and  isawed  a  disc  off  ihe 
scaphoid  and  cuboid  bones.  The  steps  of  the  operation  were  as  follows:  An  incision  was 
made  across  the  sole  of  the  foivt  from  llie  tuberosity  of  the  scaphoiti  to  a  point  a  little 
posterior  to  the  tuberosity  of  the  fifth  metatarsal  Ixuie,  From  the  ends  of  this  incision  he 
cut  upward  and  Imekwjtrd  on  ImjIIi  sides  of  the  foot  as  far  as  the  malleoli,  and  made  a  fourth 
incision  Ix^tween  thest*  two  poinU  posteriorly  to  the  joint.  He  then  disarticulated  at  the 
ankle,  cutting  from  behind,  and  brought  the  foot  int(j  (iorsal  flexion;  Ihe  astragalus  and 
OS  cak'is  wen?  detached  from  the  soft  parts  on  the  dorsum  of  the  fmit^  and  Chopart's  joint 
opened  from  above.  Having  obtained  with  n.  saw  cut  surfaces  at  the  ends  of  the  tibia  and 
fibula  above  the  malleoli,  &nd  cut  surfaces  at  the  posterior  partes  of  the  cuboid  and  scaphoid 
bones,  he  brought  these  surfaw's  into  apiKtsition,  and  thus  placed  the  foot  in  the  position 
of  a  pes  equinuj.  The  wound  healed  in  two  months.  In  four  months  bis  patient  walked 
without  a  cane  in  a  boot  coiLstructed  for  the  puqiose.  A  few  weeks  later  he  walketl  with- 
out the  IxMjt  and  was  able  to  bear  his  whole  weight  on  the  resected  foot. 


In  order  to  illustrate  the  operation  I  will  give  the  history  of  my  case, 
and  later  I  will  discuss  the  indications  for  the  operation,  the  method  of 
performing  it,  and  its  results: 

•  Fischer:  "Zur  osteoplast ischen  Resection  des  Fujises  durch  Wladimiroff'MikutiM/* 
Deut.  Zeitschr.  f.  Cbir..  IHBO,  vol.  xxiii,  p.  102. 

t  Mikulicz:  '"Eine  neue  osleoplastische  Rcsectionamethode  am  Fusse/'  Langen* 
beck's  Arch.  f.  klin,  Cbir..  1881,  voU  xxvi,  p.  494. 
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Sffnopttiif, —  TraumaJlr  injury  to  the  right  heri^  rcjntiting  m  chronie  progrtsmwr  <J« 
myelitic  and  periostitU  oj  iht  &s  ctdeh  and  thr  tatuM  of  ten  yeara*  duration^  Osstous  anlylotii 
of  Ike  poxterior  fatuM  jaini  and  of  Vhopari' x  joinU;  fibroux  ankyiosin  of  anld^jmnt,  Vlcrrtt-^ 
tiv€  dfMrndmn  of  the  »kiit  on  the  poxttrior  ifurface  of  the  heel.  Repeated  local  operations  an 
the  calcaneum  ukhout  ptrmanent  i^emjit.  Ahvcess  and  xubsetfuctU  intradabte  fitiula*  on  ikt 
dorsal  »i^t  of  the  taiu?f,  leading  to  diseased  bone  in  the  ^ntt9  Utr»i\  OsieopltuHc  rrseetiom  qf 
the  foot  in  arcordanre  iritk  Sfituliczx  dejtcriiJtioH,  Conaolidation  of  the  foot  in  food  am^ 
Item.  No  reiapjie  of  the  dirn'oxe  in  the  bone:  forcible  ejrtenKjon  of  the  toejt  irtSo  thr  tquinmt 
poaiiion .  Rupture  nf  akin  at  the  ba^e  of  the  first  phalanx  of  the  haltux.  Subtequent  inftcm  ma* 
iimt  of  the  *t'ar.  Ejrcisioti  of  the  near  and  Iranjs^aniaiivn  of  xlrin  from  the  planta  pedis - 
Healing  byfini  intention.  PatietU  in  aMe  to  walk  withotd  cane,  and  can  bear  the  tehoU  trtiykt 
of  hit  l)ody  on  the  right  foot, 

rhrislian  Jebscn,  aged  twenty-eight,  laborer,  given  the  foHoi^ing  historj':  Hb  father 
wfts  trout)l<"d  fur  niittiy  years  with  armiiftlly  recurring  attacks  of  facial  erjsripeia*;  ha 
motfier  suffer<'d  from  u  dircmir  luilnioDarj'  diwasc  and  varicose  ulcers  of  the  left  leg-  Pa* 
tient^s  health  wiis  f^ood  up  t«»  Ins  ciiKht(»cnlh  year.  At  that  time  poticnt  followed  the 
occupation  of  a  sailor.  On  board  ship  he  ix'ctnvcd  an  injuPir'  in  his  right  heel  from  a  pointed 
ircm  nxl  which  was  thrown  nt  him  by  the  captain  of  the  vessel.  The  point  of  the  rod 
entere<l  the  os  calcis  posteriorly,  and  pa^ed  forward  and  downward  for  about  J^  inch. 
The  wound  suppurated  one  year,  during  which  time  patient  was  in  poor  health.  He  was 
confinefJ  to  his  lj<^d  most  of  the  time.  Two  months  after  closure  of  the  wound  the  cicatm 
opened;  this,  tcigelhcr  with  swelling  and  tenderncsts  around  the  o.s  calcis  and  it*  articula- 
tions, remlcrcd  the  patient  an  invalid  for  three  years.  The  wcnmd  healed  again,  and 
swelling  and  tenderness  diniinishefl  so  far  as  to  enable  the  patient  to  wear  a  boot  and  to 
walk  without  suffering  much  puin.  Six  niontlij*  later  n  sinus  slK>wtHi  itself,  tlirough  which  a 
prolx-  coidd  W  pfisscd  into  the  bone.  This  »inus  cl<jsed  after  several  months.  Patient 
then  came  to  America.  He  hnd  \wt*ii  here  but  five  nionthn  when  again  a  fi^stula  liegAn  to 
discharge.  In  ltt83  he  whs  admitted  to  the  Ctxik  Cuuuty  Hospital,  where  the  sinus  and  a 
cavity  which  was  found  in  the  (>osterior  part  of  the  os  cateis  were  scraped  with  a  sharp 
spoon  and  gouge.  In  thn-e  months  the  cavity  filled  and  the  wound  closed.  Patient  w** 
dischargeil  in  Novcmln^r,  IHK.i,  He  was  able  to  walk  some,  but  movements  of  the  fool 
were  limited  and  painful.  Swelling  and  tenderness  remained.  In  the  j^pring  of  1884  be 
returned  to  the  hospital  with  n  nmning  sinus.  Dr.  \  erity  removed  part  of  the  os  ealci** 
eicisctl  the  cicatrix,  and  united  the  skin  over  the  rcmiiinder  of  the  bone.  The  wound  did 
nnt  heal;  six  months  wfter  tlie  Mjx^niliun  i*n  abscess  formed  on  tlie  dorsum  of  the  fool  over 
the  astragalus. 

Patient  now  passed  into  my  can*.  I  found  hhn  pale  and  f>oorl>  nourished;  lung», 
he^rt,  and  atjdominal  organs  healthy;  urine  nonnab  The  right  foot  wa»  fixed  in  plantar 
flexion  at  iin  angle  of  about  30  {Icgrecs.  There  appcitred  to  be  eomplete  ankylodji  in  all 
the  joints  from  the  ankle  to  ( 'ho[Mirt'a  articulatinn.  On  I  lie  posterior  and  inferior  auHace» 
of  the  heel  there  was  un  ailherent  c  icjilrix,  rcmmlisli  in  sh«|K%  and  ubout  1^2  inche*  in 
diameter.  The  renter  rif  (Ids  cicatrix  presentcH]  a  granulating  spi>l  where  a  prolje  eouJd  bi* 
passed  to  the  roughened  surface  of  Ihe  calcaneiuiK  The  soft  parta  artmnd  the  ajtkte  and 
on  the  dorsunii  of  the  font  were  swollen  and  indurated.  An  abscesa  QO  the  dorsal  side  <»f 
the  astragalus  was  ojx'ned,  anti  about  h  tables[>oonful  of  pus  evacuated.  The  probe  dis- 
covered roughened  surfactrs  of  bone  in  the  sinus  tarsi.  I  drained  the  abscess,  placing  a 
tulic  transversely  behind  the  flexor  tendons;  scraped  the  granuhiling  spot  on  the  heel,  and 
applied  an  iodoform  dresi*ing.  The  wound  was  treated  for  four  months  with  injection* 
of  tincture  of  imlin  and  of  a  solution  of  iiMtoform  in  ether.  As  the  ctindition  remained  the 
same,  it  became  necessjiry  to  decide  whether  the  fotit  sboidd  l>e  amputated  above  the  ankle 
or  fesected  according  to  the  method  of  ^JikulicJ.,  The  loss  «»f  skin  on  the  heel  and  the 
diseased  condition  of  the  lione  put  Pirogoff*s  operation  i»ut  of  the  c]uestion.     As  the  pa- 
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liftil  wisliCfJ  to  retain  '*s  miicb  of  hh  fiHit  r*»  p«>*»ibk\  I  determined  on  Mikulicz's  opfration, 
wbiiii  1  ^verformefi  upcm  him  Det'embt-r  31,  18S4, 

Afler  thorough  disinfection  of  the  fo<»t  iind  log  as  high  up  an  tli(*  knee,  patient  T%as 
»iiesthfti»t<Ml,  turnetl  over  on  his  stomath,  und  Esmarch's  elastie  bandage  applied.  As 
there  Imd  In^n  un  abscess  on  the  ilor^iL  side  of  the  aslmgalus.  and  i\a  then*  remained  etm- 
sjderable  infiltration  of  the  ti.ssnes  around  the  flexor  tendons  and  in  the  neif^hhorhood  c^f 
ibe  flrt«ri>i  dorsalis  pedis^  I  diired  not  rely  upon  this  artery  alone  for  the  blood -.supply  of 
the  foot.  I  *lesin*d  to  prt^serve  the  posterior  tibial  artery  a.s  far  down  aa  1  possibly  could — 
At  nil  events,  down  to  its  division  into  the  internal  and  external  plantar  arterieji.  I  was 
consequently  compelled  to  make  my  inei-sions  somewhat  different  from  thos<*  made  by 
Mikijlieji. 

J  lie^n  my  internal  incision  in  the  planla,  ^4  inch  from  I  he  inner  margin  of  the  !»ole, 
and  ^4  inch  posterior  to  the  Inbcrosity  of  the  scaphtjid.  From  this  point  I  curved  my 
knife,  entting  dowTi  to  the  bone,  backward  and  upward  over  the  internal  surface  of  tlie 
OS  caleii*.  below  the  sustenlacnlum  tali  of  the  inner  lM»r*ier  of  the  tendo  Acbillis;  thence 
up  war*!  along  the  tendon  to  a  point  p<Tisterior  to  the  ankle-joint.  In  making  my  external 
iDeision  I  commenced  1  inch  behind  the  tnbertjsity  of  the  fifth  metatarsal  bone  in  the 
marpn  of  the  foot;  I  then  cut  upwanl  and  a  little  backward,  running  the  ineLsion  3^2  inch 
anterior  to  the  external  malleolns.  over  the  external  surfacf^s  of  the  prfM*es.su8  anterior 
ealcanei  and  the  body  of  the  a5tra|i>;alus  to  the  ankle-j*tint.  Between  the  upper  and  lower 
tnds  of  these  inci.sions  I  matie  transverse  ineiiiionis  across  I  he  sole  and  behind  the  ankle- 
'  joint  respec^tively,  cutting  down  to  the  bones.  The  superior  transverse  incision  di^-iding 
the  tendo  Aehillis  gave  a  ready  access  to  the  ankle-joint.  The  soft  pjarts  of  the  dorsal 
flsip  were  detiiehed  from  the  subjacent  bones  with  a  periosteal  elevator,  which  waa  kept 
Iwtween  the  periosteum  ami  bone  in  order  to  avoid  injuring  the  vessels.  The  dtsiartieii- 
lation  at  the  ankle-joint  was  accomplished  with  .some  difficulty,  as  a  complete  ojjseoflbrous 
nnkyhjsis  was  found  to  exist  lietween  the  astragalus  and  the  tibia.  Having  disarticulateMl. 
I  pushed  the  heel  downward  and  further  detached,  with  the  periosteal  elevator^  tlje  an- 
terior soft  parts  from  the  astragalus,  Frtjm  inaetixily  and  the  proximity  of  a  suppura- 
tive infllammalion  the  bones  had  undergone  fatty  utr(*phy  {adipojve  osteopon*sis);  they 
were  stj  friable  as  to  break  in  or  near  Chopart's  joint,  whi<'h  was  completely  ankylosed. 
The  posterior  pnrts  of  the  j*eaphoid  and  cuboid  bones  were  now  gtMiged  away  as  far  as 
disease<l:  after  healthy  l>i>ne  was  reached  a  thin  disc  was  sawed  off  each  bone  in  order  to 
obl^iin  even  anrl  Hmootb  Iwny  surfaces.  The  ends  of  the  tibia  ancl  fibula  were  sawed  off 
1-2  irit'h  above  the  joint.  The  sinuses  that  existetj  in  the  dorsal  flap  were  scrape<J  with  the 
sharp  spoon.  Ksmarchs  bandage  was  now  taken  off,  and  the  hemorrhage  stopper! .  After 
this  the  cut  surfaces  of  the  scaphoid  and  cuboid  were  brought  int*j  apposition  with  the 
corresiHjnding  surfaces  of  the  tibia  and  flliuhi,  and  held  in  place  by  means  ipf  two  silver- 
wire  sutures.  The  wound  was  lightly  dusted  over  with  i*Mloform.  the  soft  |>arts  were 
united  with  deep  catgut  antl  sufx'rficial  silk  sutures,  and  the  nccessarj'  dminnge  was  pr*>- 
vided  for.  The  Umi  and  leg,  half  way  up  the  thigh,  were  envelnped  in  an  iodoform  Lister 
dressing  and  immobilized  with  plastcr-tif-Paris  bandages. 

The  soft  tissues  on  the  inner  side  of  the  ftwjt  naturally  formed  a  liulky  mass.  I  pre- 
ferrefl  to  leave  this  and  to  allow  it  to  undergo  atrophy  in  the  future.  By  diminishing  its 
size  [  should  have  run  the  risk  of  losing  impt»rtant  branches  of  the  posterior  tibial  artery. 
The  cinnilation  in  the  dista!  portion  of  the  (oiA  was  perfect;  after  removal  of  the  elastic 
constrictor  blmKl  was  seen  to  i>oze  frcmi  al!  parts  of  the  peripheral  side  of  the  wound. 

The  wound  healed  (definitively)  in  four  months.  During  this  time  a  few  small  ab- 
I  ercsses  former!  in  the  just-mentioned  mass  of  stift  parts  on  the  inner  side  of  the  ftK>t.  One 
'  also  npfieared  bchinrl  the  tilua.  These  abscesses  being  promptly  opened  and  drained^ 
eauisi^d  no  further  trouble. 

As  the  Iocs  of  the  \fm\  were  fixed  in  semiflexion,  aufJ  as  they  possessed  but  little  mo- 
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ttiUert-iilo.sis  uf  tlie  Mstragalus  and  os  calcis  with  implicatioQ  of  a  ndgfi-" 
boring  joint.     (3)  Extensive  destruelive  ulceration  of  the  skin  on  the 
heel. 

As  to  the  first  indication,  it  is  to  \ye  reniiirked  that  the  operation. 
as  far  as  we  know,  \uxh  not  us  yet  Ijeen  ptTforrned  in  a  caj^e  of  acute 
tray  ma  tic  hi  jury  of  the  heel. 

The  second  mdicatioii  has  most  fret|Uently  led  to  the  operation,  it 
U^ing  present  in  15  out  of  the  19  cases  reported.  As  the  skin  of  the  heel 
was  intact  in  tliese  cases,  the  question  arises  whether  it  would  not  have 
l>een  prefera!>le  to  make  an  extensive  atypical  resection  of  the  tarsus. 
The  hitter  operation  does  not  alter  the  position  of  the  foot — it  allows 
the  patient  to  walk  on  the  plant  a.  Opinions  differ  in  regard  to  this 
question.  Most  of  the  older  writers,  as  Hfiter,  K5nig,  Czemy,  and 
Billroth,  advise  against  resection  of  the  tarsus.  lately,  however, 
Kappeler,  in  iiermany,  and  (V>nnor,  in  America*  have  taken  up  and,  in 
alile  (japers,  revised  the  subject  of  resection  of  the  tarsus;  both  come  to 
tiie  conclusion  that  a  good  functional  result  may  be  obtained  after 
removal  of  the  tarsus,  even  when  the  operation  is  combined  with  ii 
resection  of  the  ankle-joint,  i.  c,  with  a  removal  of  the  lower  ends  of 
the  til>ia  and  fibula.  It  may  tlius  be  doubted  whether  such  cases  as 
the  18  mentioned  call  for  Mikulicz's  operation,  and  whether  his  .second 
indication  is  not  better  met  by  a  partial,  or  even  a  total,  resection  of  the 
tarsus. 

^Mikulicz's  third  indication  is  the  only  one  which,  as  appears  to  me, 
must  be  indis|)utably  accej)ted  as  good.  Where  there  is  exten^sive  idcera- 
tion  of  the  .skin  covering  the  heel,  nothing  but  a  cicatrix  will  form,  and 
a  cicatrix  under  the  heel  cannot  bear  the  weight  of  the  Iwxly,  and  will 
always  ulcerate  under  the  pressure  it  is  subjected  to  in  walking,  A^ 
both  Syme's  and  Pirogoff's  oj>erations  require  that  the  skin  on  the  p<is- 
terior  flap  be  healthy,  ttie  osteopla.stic  resection  of  the  foot  is  the  only 
operation  by  which  a  supramalleolar  amputation  can  be  avoided. 

If,  in  the  course  of  time,  the  osteoplastic  resection  of  the  foot  shoulil 
prove  superior  to  excision  of  the  tarsus,  to  Syme's  and  to  Pirogoff's 
oi>erations,  in  its  functional  results,  the  indications  for  the  o|>eration 
will  be  viewed  in  a  different  light. 


Steps  of  the  Opehation 

h  Incisions. — Mikulicz  made  a  trans%^erse  incision  across  the  sole 
from  the  tnlx^rosity  of  the  scaphoid  to  a  point  a  little  l>ehind  the  tuber- 
osity of  the  fifth  metatarsal  Ixine,  Schattauer  cut  J4  to  %  inch  an- 
terior to  this,  running  his  incision  over  the  cuneiform  and  cuboid  liones. 
From  the  ends  of  the  transverse  cut  incisions  were  made  on  the  tibial 
and  fibular  sides  of  the  fool,  upward  and  backward  a.s  far  as  the  malleoli* 
lietween  which  two  points  the  knife  was  carried  around  the  ankle-joint 
posteriorly.  The  tibial  incision  from  the  tulierosity  of  the  scaphoid 
to  the  internal  malleolus  inevitably  divides  the  posterior  tibial  arter\% 
or  rather  its  plantar  branches.     This  leaves  but  the  anterior  tibial  artery 
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to  supply  the  foot  with  blcxnl.  Mikulicz*  l>efore  he  did  his  first  opera- 
tion, doubted  that  the  hlood-siip[)ly  of  the  foot  would  \ye  sufficient.  He 
was,  however,  reheved  of  his  anxiety  when,  after  the  removal  of  Es- 
march's  bandage,  he  saw  the  cut  ends  of  the  plantar  arteries  bleed  freely. 
As  I  said  above,  I  likewise  feared  for  the  safety  of  my  patient's  fool, 
in  which  there  existed  tistulous  openings,  hard  induration,  and  infiltra- 
tion of  the  soft  tiHsues  surrounding  the  anterior  tibial  artery.  That 
such  apprehension  was  well  foinided  may  he  seen  from  Sordina's  case* 
in  which,  four  days  after  the  operation,  gangrene  of  the  foot  necessitated 
its  aniputiition.  It  is,  therefore,  necessary  to  preserve  some  branches 
of  the  posterior  tibial  artery.  This  can  l>e  done  by  altering  the  incisions 
of  the  operation  in  the  following  manner: 

Instead  of  cutting  clear  across  the  phmta,  the  anterior  transverse 
incision  may  be  begun  ^4 
inch  external  to  the  tibial 
border  of  tlie  foot.  The 
tibial  incision  may  then  be 
made  from  this  point,  not 
upward  to  the  internal  mal- 
leolus, but  almost  horizon- 
tally backward  over  the 
tibial  surface  of  the  os  cal- 
cis,  below  tlie  sustentacu- 
lum tali,  to  a  point  1  inch 
posterior  to  the  sustentacu- 
lum; then  it  may  be  con- 
tinued upward  along  the 
tibial  border  of  tbe  tendo 
Achillis  to  the  posterior  side 
of  the  ankle-joint.  By  this 
incision  we  may  hope  to  save 
the  internal  plantar  artery, 
whose  lussistance  in  supi>ly- 

ing  the  foot  with  Ijlood  seems  essentiaL  This  low  incision  is  some- 
what  inconvenient  to  the  operator;  he  meets  with  greater  diffi- 
culties  in  getting  at  the  ankle-joint  and  Chopart*s  articulation  than 
lie  does  when  Mikulicz's  incision  is  made.  This  difficulty,  howeverp  is 
overcome  partly  by  separating  the  soft  parts  subperiosteally  from  the 
calcaneum  and  astragalus  with  a  periosteal  elevator  (flat  gouge),  partly 
by  bringing  the  external  or  fibular  incision  more  upward  toward  the 
dorsum  of  the  foot,  so  as  to  have  it  terminate  about  }i  inch  anterior  to 
the  external  malleolus.  This  incision  does  not  imperil  the  safety  of  the 
anterior  tibia!  artery.  The  upper  and  lower  transverse  incisions  will  be 
about  of  the  same  lengths  as  they  are  when  Mikulicz's  directions  are 
followed;   there  will  be  sufficient  working  space  to  get  at  the  joints. 

2,  DimrtindafioJi. — The  disarticulation  at  the  ankle  had  better 
be  done  first.  WladimirofT  disarticulated  first  at  Chopart's  joint.  By 
beginning  at  the  ankle  we  gain  more  room  for  separating  the  dorsal 
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Fig,  50.— I,  Mikulici'a  lioe  of  iocision.     J,  My  line  of  incision. 
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daily  in  the  sheatliis  of  the  tendons.  The  tul>erculous  tissue  must  at 
once  be  removed.  That  an  extensive  secondary  operation  may  be  done 
and  the  final  result  still  be  good  Is  learned  by  Kiimmers  case.  Four 
months  after  a  typieal  Mikulicz  operation  Kntnmel  took  away  the 
tarsus,  part  of  the  metatarsus,  and  additional  pieces  of  the  tibia  and 
fibula.  The  wound  healed  by  first  intention.  In  five  weeks  his  patient 
was  able  to  walk  in  a  plaster  ca^t,  and  in  five  further  weeks  he  walked 
in  a  shot*  for  four  hours  without  sutferinf?  any  pain.  In  Fischer's  case 
the  tuberculosis  returned  eight  months  after  the  operation.  He  removed 
what  remained  of  the  cuboid  aufl  the  second  and  third  cuneiform  bones. 
His  patient  walked  in  a  boot,  with  tlie  aid  of  a  cane,  in  six  months.  It 
is  also  stated  that  he  could  walk  u|>  and  down  stairs.  The  duration  of 
the  after-treatment  in  the  different  eases,  from  the  time  of  the  operation 
to  the  time  wlien  tlie  patients  l>egan  to  walk,  was  as  follows:  In  one 
(IS),  five  weeks;  one  (17),  seven  weeks;  three  {t,  4,  9),  two  months; 
three  (^,  7,  lJ)j,  four  months;   three  {15»  15,  16),  sbc  to  seven  months. 

Prognosis  and  Re.su!ts.—\H  yet  there  ha,s  been  no  death  attributable 
to  the  operation.  Two  patients  died  of  pnlmcmary  tuberculosis,  one 
six  and  one  eight  moirtlis  after  the  operation  (Cases  4  and  8).  Both 
of  these  patients  luid  walked  on  the  f(X>t,  and,  consequently,  the  oper- 
ation may  be  said  to  have  bwn  successfub  Three  of  the  operations 
]ml)!ished  were  failures,  as  amputatiim  above  the  malleoli  liecame 
tiecessary.  In  two  of  these  cases  (6  and  14)  the  disease  relapsed,  and  iAi 
one  (17)  gangrene  of  the  foot  set  in.     The  patients,  however,  did  not  die. 

It  is  thus  seen  that  the  osteopla.stic  resection  of  the  foot  is  not 
attended  by  greater  danger  than  the  other  operations  in  this  locality. 
As  the  19  operations  publishetl  were  <lone  with  antiseptic  precautions, 
it  would,  of  course,  be  rash  to  conclude  that  the  mortality  of  Mikulicz*^ 
operation  is  less  than  that  of  excision  of  the  tarsus,  or  of  PirogofT's  or 
Syme*s  operations.  The  statistics  of  the  latter  operation  undoubtedly 
owe  their  death-rate  lo  preantiseptic  surgery. 

It  cannot  be  said  that  tlie  final  functional  result  of  the  operation 
has,  as  yet,  been  well  ascertained;  most  of  the  cases  were  published  a 
relatively  short  time  after  recovery  from  the  operation,  and  Fischer 
rightly  remarks  that  we  cannot  judge  of  its  value  l>efore  we  have  a 
large  number  of  cases  before  us.  The  object  of  the  operation  is  to  enable 
the  patient  to  walk  on  his  foot  without  any  pain;  to  enable  him  to  lx»ar 
the  whole  weight  of  his  body  on  the  walking  surface.  This  object  was 
accomplished  to  perfection  in  S  cases  ("2,  3,  13),  and  fairly  well  in  9.  In 
this  respect  the  results  of  the  operation  are  far  superior  to  those  of 
supramalleolar  amimtations.  It  is  Fischer's  opinion  that  Mikulicz's 
operation  gives  better  results  tlian  Pirogoff's,  because  after  the  former 
the  walking  surface  is  at  least  one-third  larger  than  after  the  latter 
and  because  the  toes  give  a  certain  "elasticity**  to  the  gait.  Closer 
comparison  of  the  results  of  the  two  operations  is  as  yet  needed  to  con- 
firm the  correctness  of  this  opinion.  Mikulicz  did  not  intend  his  ojjer- 
ation  to  lake  the  place  of  PirogolT's  or  Syme's,  although  it  seems  that 
in  some  of  the  IS)  cases  reported  the  question  might  have  arisen  whether 
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excision  of  the  tarsus,  or  PirogoflF's  or  Syme's  operations   were   not 
respectively  indicated. 

From  the  facts  which  I  have  collected  and  stated  above  I  think  it 
is  justifiable  to  draw  the  following  conclusions: 

1.  The  osteoplastic  resection  of  the  foot,  as  devised  by  Wladimiroflf 
and  Mikulicz,  has  a  legitimate  place  in  the  surgery  of  the  foot.  It 
gives  functional  results  superior  to  those  of  supramalleolar  amputation. 

2.  Destruction  of  the  soft  parts  of  the  heel  is  an  indisputable  indi- 
cation for  its  performance. 

3.  In  tuberculosis  of  the  ankle-joint  with  tarsus  atypical  excisions 
may  be  done,  as  advised  by  Connor  and  Kappeler,  or  Pirogoflf's  or 
Syme's  operations.  It  is  doubtful  whether  these  operations,  in  cases 
permitting  the  choice,  should  be  abandoned  in  favor  of  the  osteoplastic 
resection.  This  question  can  be  answered  only  after  further  observa- 
tions have  been  made  as  to  the  permanent  cure  of  the  disease  by  the 
operation,  the  duration  of  its  after-treatment,  and  its  final  functional 
results. 

4.  The  results  so  far  recorded  allow  of  a  choice  between  the  osteo- 
plastic resection  and  the  operations  mentioned,  for  the  purpose  of 
determining  its  value  as  compared  with  that  of  the  older  operations. 

LITERATURE 

1.  Mikulicz:  "Eine  neue  osteoplastische  Resectionsmethode  am  Fusse,"  Ijingen- 
beck's  Arch.  f.  klin.  Chir.,  1881,  vol.  xxvi,  p.  494. 

2.  G.  Fischer:  "Zur  osteoplastischen  Resection  des  Fusses  nach  Wadimiroflf- 
Mikulicz/'  Deut.  Zeitschr.  f.  Chir.,  bei  LUcke  und  Rose,  1885,  vol.  xxiii,  p.  162. 

3.  Mikulicz:  "Zur  Priorit&tsfrage  der  osteoplastischen  Resection  am  Fusse,"  Langen- 
beck*s  Archiv,  1886,  vol.  xxxiii,  p.  2«0. 

4.  Wladimiroff :  Einige  neue  osteoplastische  Operationen  an  der  unteren  Extremitttt, 
Russian,  Kasan,  1872;   vide  2  and  3. 

5.  Socin  (Burchardt) :  Jahresbericht  Uber  die  chirurgi.sche  Abtheilung  des  Spitals  zu 
Basel,  1881-82,  p.  133;   vide  G.  Fischer  (2),  Mikulicz  (6);  Virchow-Hirsch's  Jahresb., 

1883,  vol.  ii,  p.  382. 

6.  Mikulicz:  "Zwei  Falle  von  asteoplastischen  Fussresection  nach  eigener  Methode,*' 
Przeglad  Lekarska,  1883,  vol.  xxii,  p.  441.  Centralbl.  f.  Chir.,  1884,  vol.  xi,  p.  12; 
Virchow-Hirsch's  Jahresb.,  1883,  vol.  iv,  p.  382. 

7.  Sklifossoffsky:   Bull,  de  la  Social  de  Moscou,  1882,  vide  2. 

8.  Haberem  (LUmniczer) :  Verhandl.  deut.  (iesellschaft  f.  Chirurgie,  1884,  vol.  xiii. 
p.  96;  Beilage  zum  Centralbl.  f.  Chir.,  1884,  vol.  xi,  p.  87;  Virchow-Hirsch*s.  Jahresb., 

1884,  vol.  ii,  p.  386. 

9.  Lauenstein:  "Ueber  die  Verwendung  der  osteoplastischen  Fussresection  nach 
Mikulicz  bei  Caries,"  Centralbl.  f.  Chir.,  1884,  vol.  xi,  p.  25;  Virchow-Hirsch's  Jahresb., 

1884,  vol.  ii.  p.  385. 

10.  K.  Roser:  Berl.  klin.  Woch.,  1885,  vol.  xxii,  p.  308;  Aerztlicher  Verein  zu  Mar- 
burg, August  0.  1884. 

11.  KUmmel:    "Beitrag  zur  osteoplastischen  Fussresection,"   Centralbl.  f.   Chir., 

1885,  vol.  xii,  Beilage.  p.  106. 

12.  SchatUuer:  Przeglad  Lekarska,  1885,  vol.  xxiv,  p.  205.  Centralbl.  f.  Chir.,  1885, 
p.  503. 

13.  Ranke:  Nederl.  Tijdschr.  v.  Genesekunde,  1884;  Centralbl.  f.  Chir.,  1885,  vol. 
xii,  p.  280. 

14.  Sordina:  Rivista  veneta  di  Scienze  mcd.,  1885;  Centralbl.  f.  Chir.,  1885,  vol. 
xii,   p.  48. 

15.  Kappeler:  "Feber  gros.se  atypische  Resectionen  am  Fusse,"  Deut.  Zeitschr.  f. 
Chir..  1880,  vol.  xxx,  p.  432. 

16.  Conner:  "Excision  of  the  Tarsus,"  Transactions  of  the  American  Surgical  As- 
8(x»iation,  1883,  vol.  i,  p.  285. 

17.  Monastirsky:  "Zur  Stcucr  der  Wahrlieit,  etc.,"  St.  Petersburger  med.  Wochen- 
schr.,  1886. 


U 

^ 

^^ 

'^'^ 

^  '^ 

*Q 

H 

jsr. 

e3 

2 

o  « 

p< 

c  *.. 

3  E 


2:1 


•fi 


a  ^  C 

,    S3    Q 

g  ^  ct 


— ?  ^  j3  "O 

i^  Si  ^  -3 


T^J3  *^  p_l  »  fc  k   ^  C  d  ^-^     . 
C  ^  o  c-  a^pfl  fl*ii  >>  a>  ea  ^  o 


5"^  °£ 


4^ 

t^  d  5 
ea.S  i-3 


J 


^  O  91 

•a  *  5 


ill 


a  =■    ^ 

a  g  E  5= 


I  si 

IJ 


.^  JQ  .=  ** 

r^   S  a;  ^ 

,  ea  3  ■ 

^  S  **  ►, 

c  a>  "  c8 

«-«^  X 


I 


.S 


^1^ 
III 


**    Ci>*i    OB 

fill 


a  V 
CC       S 

si  > 


d  p  oj  t£ 

*  d  «  -1^ 

4J  -^  >«  -3  S  a  E 

-fli3  «  3  e  I  ^ 


#  d  -^ 


U 


5  ^-c4.£ 


Jill 


S  '^3  ^  '5 

Slug's 


O    5    ?  — — 


it 


•Nil 

^    *J    *J      Sj 


*J  s  Si  " 


5-3  I  - 


I  S5-5 


d 


•ON  I     ^ 


4(J0 


iiiii:-^  II 


8 


e  ill  Si?- 


11 


«  2  cs  w-sS  «  o  • 


I 

08 


1^1  i 


SI 


I 


Ills 


d 

8 

1 

§ 

3 
3 


Ji'S 


J s  t  a a-s-s §a« 


li 

"5  g 


Sail 
ill 

■I    S 


•«  s  a  =  , 

o  ^  ^  o.  Si 

•s|  1 1  Si's 

1-^1 


J  s  ®  «  . 

lljll 


G 


s 

*5 


J3 


a 


I 


5 


S 

I 


t: 
3 


I 


461 


o 

O 


^ 


i  1 


I" 

-12 

-  fe 

a  3 


•S3  2  So  g« 
.2  o  C  sr-—  S 


.2  o  «  3J=^z: 


M  p^   ^  •«■  "a     ^^ 


III 


a       _: 


•p 


•ON  I     « 


4({2 


VERTEBRAL   ARTERIAL    LIGATION    IN    VERTE- 
BRAL ANEURISM* 


The  diagnosis  of  vertebral  aneurism  is  obscure,  in  the  great  majority 
of  cases;  that  is,  it  is  often  very  difficult  to  decide  whether  the  pulsatory 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injury  of  the  verte- 
bral artery,  on  the  one  hand,  or  of  the  common  carotid  or  one  of  its 
branches,  on  the  other.  The  only  means  of  determining  whether  an 
aneurism  in  this  region  is  supplied  by  the  carotid  system  or  the  vertebral 
artery  is,  as  is  well  known,  alternate,  isolated  compression  of  the  ver- 
tebral and  common  carotid  arteries. 

The  vertebral  artery  may  be  compressed  against  the  cervical  verte- 
brae below  the  carotid  tubercle,  but  in  this  place  pressure  is  likely  to 
occlude  both  the  common  carotid  and  the  vertebral  arteries. 

Above  the  carotid  tubercle,  that  is,  above  the  place  where  the  verte- 
bral artery  enters  the  canal,  it  is  possible,  by  pressure,  to  occlude  the 
common  carotid  alone.  While  in  the  majority  of  cases  this  will  be  con- 
clusive, it  is  not  always  reliable,  since  the  vertebral  artery  may  enter  the 
canal  at  the  fourth  or  fifth  instead  of  the  sixth  cervical  vertebra.  It 
is,  hence,  not  only  always  difficult,  but  it  may  be  impossible,  to  locate 
the  vessel  supplying  the  aneurism. 

If  the  vertebral  artery  has  been  found  to  be  the  vessel  supplying  the 
aneurism,  three  procedures  suggest  themselves:  First,  external  com- 
pression; second,  vertebral  artery  ligation  below  the  carotid  tubercle; 
third,  the  radical  operation,  that  is,  the  opening  of  the  sac,  removal  of 
the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or  compression. 

The  first  two  methods  are  unreliable,  but  still  direct  pressure  has 
succeeded  in  stopping  the  pulsation  and  the  patient  has  recovered. 
The  majority  of  patients  cannot  endure  pressure  sufficient  to  cure  the 
aneurism,  on  account  of  the  excessive  pain,  but  this  procedure  should, 
of  course,  be  tried  before  resorting  to  more  radical  measures,  since  cases 
may  occur  in  which  either  the  arterial  wound  is  so  small  or  the  local 
conditions  so  favorable  that  absolute  immobility  of  the  parts  may  cure 
the  aneurism.f 

The  central  end  of  the  vertebral  artery  below  the  carotid  tubercle 
has  not  been  ligated  in  any  hitherto  reported  successful  cases,  although 
it  has  been  tied  here  for  other  purposes. 

The  radical  operation  has  finally  to  be  resorted  to  when  pressure  fails 
to  cure  the  aneurism.     In  the  course  of  the  artery  through  the  canal  of 

♦  Med.  Standard,  1887,  vol.  i,  p.  38. 
t  Sec,  for  case.  Holmes*  System  of  Surger>%  vol.  ii,  p.  415. 
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The  diagnosis  of  vertebral  aneurism  is  obscure,  in  the  great  majority 
of  cases;  that  is,  it  is  often  very  difficult  to  decide  whether  the  pulsatory 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injury  of  the  verte- 
bral artery,  on  the  one  hand,  or  of  the  common  carotid  or  one  of  its 
branches,  on  the  other.  The  only  means  of  determining  whether  an 
aneurism  in  this  region  is  supplied  by  the  carotid  system  or  the  vertebral 
artery  is,  as  is  well  known,  alternate,  isolated  compression  of  the  ver- 
tebral and  common  carotid  arteries. 

The  vertebral  artery  may  be  compressed  against  the  cer\'ical  verte- 
brae below  the  carotid  tubercle,  but  in  this  place  pressure  is  likely  to 
occlude  both  the  common  carotid  and  the  vertebral  arteries. 

Above  the  carotid  tubercle,  that  is,  above  the  place  where  the  verte- 
bral artery  enters  the  canal,  it  is  possible,  by  pressure,  to  occlude  the 
common  carotid  alone.  While  in  the  majority  of  cases  this  will  be  con- 
clusive, it  is  not  always  reliable,  since  the  vertebral  artery  may  enter  the 
canal  at  the  fourth  or  fifth  instead  of  the  sixth  cervical  vertebra.  It 
Ls,  hence,  not  only  always  difficult,  but  it  may  be  impossible,  to  locate 
the  vessel  supplying  the  aneurism. 

If  the  vertebral  artery  has  been  found  to  be  the  vessel  supplying  the 
aneurism,  three  procedures  suggest  themselves:  First,  external  com- 
pression; second,  vertebral  artery  ligation  below  the  carotid  tubercle; 
third,  the  radical  operation,  that  is,  the  opening  of  the  sac,  removal  of 
the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or  compression. 

The  first  two  methods  are  unreliable,  but  still  direct  pressure  has 
succeeded  in  stopping  the  pulsation  and  the  patient  has  recovered. 
The  majority  of  patients  cannot  endure  pressure  sufficient  to  cure  the 
aneurism,  on  account  of  the  excessive  pain,  but  this  procedure  should, 
of  course,  be  tried  before  resorting  to  more  radical  measures,  since  cases 
may  occur  in  which  either  the  arterial  wound  is  so  small  or  the  local 
conditions  so  favorable  that  absolute  immobility  of  the  parts  may  cure 
the  aneurism. t 

The  central  end  of  the  vertebral  artery  below  the  carotid  tubercle 
has  not  been  ligated  in  any  hitherto  reported  successful  cases,  although 
it  has  been  tied  here  for  other  purposes. 

The  radical  operation  has  finally  to  be  resorted  to  when  pressure  fails 
to  cure  the  aneurism.     In  the  course  of  the  artery  through  the  canal  of 

♦  Med.  Standard,  1887,  vol.  i,  p.  38. 
t  See,  for  case.  Holmes'  System  of  Surger>',  vol.  ii,  p.  415. 
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The  diagnosis  of  vertebral  aneurism  is  obscure,  in  the  great  majority 
of  cases;  that  is,  it  is  often  very  diiBcult  to  decide  whether  the  pulsatory 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injury  of  the  verte- 
bral artery,  on  the  one  hand,  or  of  the  common  carotid  or  one  of  its 
branches,  on  the  other.  The  only  means  of  determining  whether  an 
aneurism  in  this  region  is  supplied  by  the  carotid  system  or  the  vertebral 
artery  is,  as  is  well  known,  alternate,  isolated  compression  of  the  ver- 
tebral and  common  carotid  arteries. 

The  vertebral  artery  may  be  compressed  against  the  cer^'ical  verte- 
brae below  the  carotid  tubercle,  but  in  this  place  pressure  is  likely  to 
occlude  both  the  common  carotid  and  the  vertebral  arteries. 

Above  the  carotid  tubercle,  that  is,  above  the  place  where  the  verte- 
bral artery  enters  the  canal,  it  is  possible,  by  pressure,  to  occlude  the 
common  carotid  alone.  WTiile  in  the  majority  of  cases  this  will  be  con- 
clusive, it  is  not  always  reliable,  since  the  vertebral  artery  may  enter  the 
canal  at  the  fourth  or  fifth  instead  of  the  sixth  cervical  vertebra.  It 
is,  hence,  not  only  always  diiBcult,  but  it  may  be  impossible,  to  locate 
the  vessel  supplying  the  aneurism. 

If  the  vertebral  artery  has  been  found  to  be  the  vessel  supplying  the 
aneurism,  three  procedures  suggest  themselves:  First,  external  com- 
pression; second,  vertebral  artery  ligation  below  the  carotid  tubercle; 
third,  the  radical  operation,  that  is,  the  opening  of  the  sac,  removal  of 
the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or  compression. 

The  first  two  methods  are  unreliable,  but  still  direct  pressure  has 
succeeded  in  stopping  the  pulsation  and  the  patient  has  recovered. 
The  majority  of  patients  cannot  endure  pressure  sufficient  to  cure  the 
aneurism,  on  account  of  the  excessive  pain,  but  this  procedure  should, 
of  course,  be  tried  before  resorting  to  more  radical  measures,  since  cases 
may  occur  in  which  either  the  arterial  wound  is  so  small  or  the  local 
conditions  so  favorable  that  absolute  immobility  of  the  parts  may  cure 
the  aneurlsm.f 

The  central  end  of  the  vertebral  artery  below  the  carotid  tubercle 
has  not  been  ligated  in  any  hitherto  reported  successful  cases,  although 
it  has  been  tied  here  for  other  purposes. 

The  radical  operation  has  finally  to  be  resorted  to  when  pressure  fails 
to  cure  the  aneurism.     In  the  course  of  the  artery  through  the  canal  of 

♦  Med.  Standard.  1887.  vol.  i.  p.  38. 
t  Sec,  for  case.  Holmes*  System  of  Surgery',  vol.  ii,  p.  415. 
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VERTEBRAL    ARTERIAL    LIGATION 
BRAL  ANEURISM* 


IN    VERTE- 


The  diagnosis  of  vertebral  aneurism  is  obscure,  in  the  gre&l  majority 
of  cases;  that  is,  it  is  often  very  difficult  to  decide  whether  the  pulsatory 
swelling  in  the  lateral  region  of  the  neck  is  due  to  an  injurj^  of  the  v^erte- 
bral  artery,  on  the  one  hand,  or  of  the  common  carotid  or  one  of  its 
branches,  on  the  other.  The  only  means  of  determining  whether  an 
aneurism  In  this  region  is  supplied  by  the  carotid  system  or  the  \'ertebral 
artery  is,  as  is  well  known,  alternate,  isolated  compression  of  the  ver- 
tebral and  common  carotid  arteries. 

The  vertebral  artery  may  be  compressed  against  the  cer\'ical  verte- 
bra?  lielow  the  carotid  tubercle,  but  in  this  place  pressure  is  likely  to 
occlude  both  the  common  carotid  and  the  vertebral  arteries. 

Above  the  carotid  tubercle,  that  is,  above  the  place  where  the  verte- 
bral artery  enters  the  canah  it  is  possible,  by  pressure,  to  orrlude  the 
common  carotid  alone.  While  in  the  majority  of  cases  this  will  be  con- 
clusive, it  is  not  always  reliable,  since  the  vertebral  artery  may  enter  the 
eanal  at  the  fourth  or  fifth  instead  of  the  sixth  cervical  vertebra.  It 
is,  hence,  not  only  always  difficult,  but  it  may  l>e  impossible,  to  locate 
the  vessel  supplying  the  aneurism. 

If  the  vertebml  artery  ha.s  been  found  to  be  the  vessel  supplying  the 
aneurism,  three  procedures  suggest  themseh'es:  First,  external  com- 
pression;  second,  verteliral  artery  ligation  l>elow*  the  carotid  tuWR'le; 
third,  the  radical  operation,  that  is,  the  ojjcning  of  the  sac,  removal  of 
the  clots,  and  stoppage  of  the  hemorrhage  by  ligation  or  cymf>rt\ssion. 

The  first  two  methods  are  unreliable,  but  still  direct  pressure  has 
succeeded  in  stoiijiing  the  pulsation  and  the  patient  has  recovered. 
The  majority  of  patients  cannot  endure  pressure  sufficient  to  cure  the 
aneurism,  on  acct>unt  of  the  excessive  pain,  but  this  |>ro<'edure  should, 
of  course,  be  tried  before  resorting  to  more  radical  measur*^.  since  caries 
may  occur  in  which  either  the  arterial  wound  is  so  small  or  the  local 
conditions  so  favorable  that  absolute  immobility  of  the  parts  may  cure 
the  aneurism, t 

The  central  end  of  the  vertebral  artery  below^  the  carotid  tubercle 
has  not  been  ligatcd  in  any  hitherto  reported  successful  cases,  although 
it  has  l>een  tied  here  fur  other  purposes. 

The  radii-al  operation  has  finally  to  be  resorted  to  when  pressure  fails 
to  cure  the  aneurism.     In  the  course  of  the  artery  through  the  canal  of 

♦  Med.  SUtndant,  laST,  vol.  i.  p.  S3, 
t  See,  for  case,  tiolmes*  System  of  Surgery,  vol.  ii»  p.  415. 
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the  transverse  processes  of  the  cervical  vertebrae  it  hiis  been  found  so 
far  imi>ussil>!e  to  apply  a  ligature,  and  cunsettnenUy  the  hemorrhage  in 
the  exposed  cavity  of  the  traumatic  aneurism  can  l)c  checked  only  by 
phigging  the  cavity  with  tampons  so  as  to  occlude  the  arterial  opening. 
This  treatment  was  successful  in  Kot*her*s  case,  in  which  pulsation  and 
hemorrhage  resulted  after  a  puncturt^d  wound  in  the  region  of  the  fifth 
and  sixth  cervical  vcrtehrtc.  When  he  hail  laid  open  the  cavity,  he 
could  see  both  cncJs  of  the  dnided  vertebral  artery,  V)iit  was  unable  to 
seize  and  ligate  them.  The  cavity  was  plugged  witli  tampons  soaked 
in  iron  perchlorid,  and,  despite  an  attack  of  erysipelas,  the  patient  re- 
covered. 

I)r,  J.  Mason  Warren,*  of  Boston,  reports  the  ease  of  an  eleven-year- 
old  boy  who  recei\'cd  a  gunshot  wound  of  the  vertebral  artery,  followed 
hy  violent  hemorrhage.  The  next  morning  Dr,  Warren  resected  a 
portion  of  the  transverse  process  of  the  second  or  third  cervical  vertebra. 
The  hemorrhage  now  recurred;  systematic  plugging  with  bits  of  sponge 
was  followed  by  reco\ery  of  tlie  patient. 

As  >shown  in  the  following  successful  case,  the  artery  can  be  ligated 
between  the  occiput  and  the  axis,  and  is  preferable  to  pluggijig,  since  it 
is  as  safe  as  the  latter  is  unsafe.  As  Msclierf  has  said»  ligation  at  this 
point  is  difficult*  since  that  ''part  of  the  artery  between  the  occiput  and 
the  trans\^erse  proi-ess  of  the  first  and  second  cervical  vertebni*  is  not 
accessible  for  direct  ligation,  even  wlien  part  of  the  sternocleidomastoid 
muscle  has  }>een  remo\ed.'* 

As  will  be  seen  from  the  liistorj^  of  the  case»  my  patient  came  near 
dying  on  the  table,  and  lost  so  much  blood  that  immediate  transfusion 
was  imperative.  It  is,  however,  possible  that  ligation  at  this  point 
might  be  facilitated  by  previously  cutting  dowTi  upon  and  securing  the 
central  end  of  the  vertebra!  artery  below  the  carotid  by  a  loop,  to  be 
used  for  compression  during  the  operation. 


Ci.  i\,  aged  nitiL'teeti*  cook,  rtibust  and  well  nourisliecl,  had  always  enjoyed  good  healUl 
up  to  Jantmry  fi,  1881,  whetn  while  itiloxieated,  \iv  wajs  shot  in  llie  neck  with  a  S?-caliber 
revulver.  A  largf  stn^^iun  uf  blood  spoulcd  from  tht'  wound*  wnd  in  fifle«?n  minutes  1 
face  around  his  lower  jaw  beeiime  so  swollen  that  lip  was  unuihle  to  open  Ids  juwj 
ihan  I2  inch.  On  udmittamx'  to  the  (\K>k  County  Hospitjil  an  cxtt-rnal  bullet  wound  } 
found  to  exist  1  inch  external  lo,  iind  to  the  left  of,  the  posterior  nuchal  median  line,  on  1 
line  with,  and  2  inches  iRdiind.  the  mastoid.  Considerable  swelling  existed  in  the  left 
parotid  region,  extending  forward  upon  the  nuijii«etcr  and  iiroiind  llie  left  eye,  where  it 
waa  evident,  from  the  bluish  color  of  the  skin,  that  the  ti.ssues  were  infiltrated  with  blood.' 
The  month  (x>ul<l  be  ojwned  only  *  2  inch.  In  the  left  Imlf  of  the  floor  of  tlxe  moutJi  wi 
bluish-red  swelling.  There  was  constnnl  seiere  pain  in  the  region  of  the  swetliog. 
pcvially  around  an<l  iK^iind  the  left  angle  of  the  lower  jaw.  The  bidlct  wii«i  not  found- 
Five  days  later  the  patient,  while  stniiuing  at  »Um\,  felt  something  give  way  behind  the 
angle  of  the  jaw.  This  was  fi>lloweil  by  intenst^ly  agonizing  pain,  aerompanied  by  decided 
puUation  of  the  left  ijuliaurirular  region.  Four  dayi*  later  a  decided  aneummal  l>niit 
was  detected  over  thia.     As  there  could  be  no  doubt  of  the  existence  of  a  traumatic  aoeitr^ 

*  Surgical  Obsiervations,  with  Cases  and  Operations, 
t  Dillroth  and  Ltlcke:  Deutsche  Cbirurgie. 
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ism  at  this  [x:iiiit,  Dr.  E.  W.  Lee  ligatetl  the  left  common  camtitl  artery.  Two  weeks  later 
thr  bidiet  wound  had  entirely^  and  the  operation  woimd  had  nearly^  healed.  The  patient 
felt  wl41»  with  the  exeeption  of  a  nhght  headache  and  slight  sen.'Wition  of  puLsation  below 
the  left  mastoid  proeess.     \o  iineurismal  hniit  was  <letectable  on  stfthoscopie  exnmiojition. 

Three  da,y%  subsequently,  while  nntiergoiog  orosji-exa  mi  nation  in  eourt,  the  sensation 
of  pulsation  increased,  and.  on  return  to  the  h«j6pital^  a  deeided  thrill  but  no  bnut  could 
lie  detected  hehint!  and  below  the  left  mastoid  process.  By  Febniur>*  9th  the  pain  and 
pulsatiutis  had  nutrkedly  increased.  As  it  was  ob\ious  that  a  tniiiraatic  aneurism  had 
recurred  and  waii  endangering  life,  I  decided  to  make  the  radical  operation,  and  began 
by  securing  the  external  carotid.  An  incision  was  made,  3  inches  in  length*  along  the 
entire  upper  half  of  the  stemfw-leidomastoid.  the  tissues  were  carefully  separated*  a  careful 
watch  kept  for  the  pulsating  vessels  around  the  border  of  the  pulsating  tumor,  with  a  view 
to  ligatiing  them  before  u^Hvning  the  aneuri>nial  sac.  When  pul«ition  on  pressure  in  vo- 
nous  places  had  l>een  appjirently  fell,  and  the  aneurismul  pulsations  seemed  to  ceJiae,  an 
anenrismal  needle*  amietl  with  heavy  aseptic  silk,  was  passed  successively  around  the  area 
of  the  tissues  involved,  and  ligature  made  en  ma9tii\  but  in  vain. 

I  then  determined  to  lay  open  the  sac  and  catth  up  the  supplying  artery  in  loco.  A 
transverse  incision,  1^2  inehcs  in  length,  wasi  made,  extending  from  the  upper  end  of  the 
former  incision  backward  from  the  mastoid  proct^ss  through  the  skin  and  insertion  of  the 
stemocleidomastoi<l,  in  order  to  secure  the  posterior  occipital  artery,  possibly  the  source 
of  the  aneunsm-  On  removal  of  the  stermxleidomastoid  the  pulsations  were  nwre  mark- 
edly felt.  After  a  thin  layer  of  the  deep  nuehiil  nuiseleis  bad  Ixh^d  eut  through,  the  aneur- 
Lsmal  sac  was  opened  and  found  filled  with  dark  clots,  on  removal  of  which  arterial  blood 
spurted  out.  This  hemorrlmge  could  be  controlled  only  by  pressure  on  the  bottom  of  the 
cavity  at  its  deepest  part.  The  squama  o^ifin  occipiViJf  was  found  to  he  denuded,  and  in  the 
internnl  wall,  fomied  by  the  atlas  and  axis,  some  splinters  of  bone  were  felt.  The  tissues 
were  ent  through  tlownward  along  the  transverse  processes  of  three  or  four  cervical  ver- 
tehne  and  the  whole  sac  laid  open,  which  necessitated  the  removal  of  the  upper  fourth  of 
the  stemocleidonuistoid  muscle.  Artificial  respiration  and  injections  of  whisky  were 
required  at  this  stage,  as  respiration  had  ceased.  When  the  respirations  again  began, 
settreh  was  made  for  the  vertel»ral  artery,  whicli  was  finally  taken  up,  at  its  curvature 
around  the  axis,  and  ligtited.  The  bUvding  stopped.  The  vertebral  artery  was  nearly  as 
large  as  the  internal  can>tid.  During  ligation  the  respirations  htid  stopped*  and  the  patient 
was  pubelesa  and  seeme<l  dead,  .\fter  dressing  the  wouncls*  8  ounces  of  dofibrinfited  bhxHl 
were  transfused.  The  patient  rallied  rapidly,  and  left  the  htispilal  April  7th.  Five  years 
later  he  wiis  treated  by  Dr.  Kiernan  for  Jiome  dyspeptie  dilTieulty,  who  found  that,  despite 
a  very  dissipated  atreer,  the  patient  had  enjoyed  good  health. 

The  case  is  the  first  iri  which  vertebral  artery  ligation  has  lieen  suc- 
cessftiUy  performed  t>etween  the  occiput  and  axis,  and  the  fifth  in  which 
vertebral  artery  ligation  for  a  wound  involving  a  traumatic  aneurism  of 
the  vertebral  artery  has  resulted  in  recovery. 
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REMARKS  ON  DERMOID  CYSTS  OF  THE  OVARY, 
WITH  ILLUSTRATIONS  FROM 
SPECIMENS  * 


In  entering  upon  the  question  of  the  dermoid  cysts  of  the  ovar>',  I 
wish  to  call  attention  to  the  two  theories  of  their  origin.  According  to 
Heschl,  dermoid  cysts  in  general  owe  their  origin  to  isolated  islands  of  the 
epiblast,  displaced  during  embryonal  development  and  located  some- 
where in  the  territory  of  the  mesoblast.  This  theory  of  fetal  inclusion 
did  not  explain  the  origin  of  the  dermoid  cysts  in  the  testicle  and  ovaries. 
It  was  not  until  His  had  shown  that  the  internal  genital  organs  are  de- 
veloped from  a  part  of  the  embrj'o,  the  so-called  "  Axenstrang,"  in  which 
all  the  germinal  layers  are  included,  that  we  were  able  to  understand  the 
presence  of  dermoid  cysts  in  those  genital  glands. 

The  second  theory  of  the  origin  of  dermoid  cysts  in  the  ovary  is  the 
view  of  the  older  authors,  recently  adopted  by  Waldeyer.  Epithelial 
cells  of  the  ovary,  capable  of  transformation  into  the  ovum  with  all  its 
formative  possibilities,  may  enter  into  an  irregular  formative  activity 
and  produce  a  dermoid  cyst — a  process  almost  analogous  to  a  partheno- 
genetic  development,  as  Olshausen  states  it.  This  second  theory  would 
only  explain  the  origin  of  dermoid  cysts  in  the  ovary,  and  would  not 
enable  us  to  understand  their  presence  in  all  other  parts  of  the  body. 
Consequently,  it  seems  more  natural  to  accept  the  Heschl-His  theor>', 
as  this  gives  a  satisfactory  explanation  of  the  origin  of  dermoid  cysts  in 
general,  and  is  in  conformity  with  Cohnheim's  theory  of  the  origin  of  all 
other  new  formations,  from  an  isolated  group  of  embryonal  cells,  dor- 
mant until  the  unknown  cause  of  the  new  formation  calls  them  into 
formative  activity. 

A  dermoid  cyst  is  always  a  monocyst,  and  if,  as  is  seldom  the  case, 
we  find  more  than  one  in  the  same  ovary  (Olshausen  in  one  case  found 
three),  we  may  expect  to  have  had  more  than  one  embryonal  matrix, 
from  each  of  which  a  cyst  has  developed,  the  one  independent  of  the 
other.  It  often  appears  as  if  a  dermoid  cyst  of  the  ovary  were  a  mul- 
tiple one,  but  closer  examination  will  prove  that  we  have  before  us  a 
combination  of  a  dermoid  cyst  and  a  proliferating  cystoma,  or,  more 
rarely,  a  dermoid  cyst  with  multiple  local  colloid  degeneration  of  the 
stroma  of  the  wall.  Cystic  tran.^formation  of  the  sweat-glands — ex- 
tensive cysts  to  the  size  of  a  fist — was  seen  in  one  case  by  Friedlander. 

I  shall  not  go  any  further  into  the  subject  of  the  dermoid  cysts  here, 
but  only  present  to  the  Society  3  specimens  removed  by  laparotomy 

*  Chicago  Med.  Jour,  and  Examiner,  1887,  vol.  liv,  p.  381. 
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within  the  pa.'^t  year,  and  will  call  attention  to  the  points  of  interest 
illustrated  by  each  one  in  parlicolar. 

Case  I- — This  specimen,  at  the  time  of  the  operation  the  size  of  a  fist,  now  mufh 
smatler  frora  shritikiiig  in  the  rtlrohol,  was  rr^moved  from  ji  girl  of  twenty.  There  was  nu 
difficulty  about  the  remuval,  hut  1  am  sorry  to  say  that  the  patient  died  from  acute  sepsis 
thirty-six  hours  after  the  opemtion.  Bciiides  the  sebaceous  matter  and  the  hairs,  which 
you  have  already  seen  in  Dp.  Jaek^tm's  specimens,  we  find  in  dermoid  cif'sts  very  commonly 
—in  from  £0  to  50  per  cent,  of  the  causes— teeth  inserted  in  the  soft  dermoid  wall  or  in 
pieces  of  bone  contained  in  the  latter,  or,  finally,  free  Id  the  contents  of  the  snc.  As  a 
rule*  there  are  only  a  few  teeth  in  a  cysi;  bat  Sehnahel  has  seen,  in  a  case  of  a  girl  of  thir- 
teen ^  over  lOtJ,  and  Antenrieth  descriijcii  a  ease  in  a  twenty-two-year-old  woman  in  which 
300  teeth  were  removed  and  as  many  more  left  in  the  cyst.  As  0!shausen  states,  it  is 
impossible  to  understand  the  presence  uf  such  numlwrs  of  teeth  without  the  exphmatitm 
that,  the  same  as  in  children,  multiplication  of  the  enamel  germ  takes  place,  and  a  set  of 
milk-teeth  are  followed  hy  a  set  of  pennanent  ones.  That  this  is  more  than  »  mere  theory 
is  proved  by  a  specimen  in  Rokihinsky's  collection  in  Vienna,  in  which  there  is  seen  a  milk- 
tooth  with  the  root  absorbed  dt>wn  to  the  crown  by  atrophy  from  pressure  of  the  overlying 
peroianent  tooth,  SpencxT  Wells,  in  his  "Ovarian  Tumors/*  states  that  he  has  seen  one 
nimilar  instance.  In  the  sp^'cimen  before  us  this  fact  is  illustrated  to  perfection.  From 
the  soft  parts  on  the  surface  of  thLs  little  piece  of  bone»  in  the  wall  of  the  cyst,  you  see 
attached  a  tooth  corresponding  in  shape  and  sijte  exactly  to  a  temporary  inci#K)r  of  the 
upper  jaw.  I  have  made  an  im  ision  through  the  gum,  if  we  may  use  that  expression,  and, 
afi  you  see,  the  root  is  ahsort»ed  almost  down  to  the  crown.  When  we  luni  Ihis  milk-to<jth 
tft  the  side,  we  see  the  crown  of  the  overlying  tooth.  This  is  iarger,  and  bis  the  exact 
shape  of  the  corresponding  permanent  incisor. 


Case  II, — The  next  specimen  is  a  very  large  dermoid  cyst  from  the  left  ovary  of  a 

woman  at  fifty.  It  filled  the  whole  abdominal  cavity  up  into  the  cartlia,  and  pave  the 
exact  symptoms  of  a  prolifcmting  cystoma  or  multiple  cyst,  as  there  were  felt»  besides  the 
main  cavity,  harder,  lobulated  porticjns,  whi^h  I  siippose<i  to  be  smaller  and  more  temse 
cysts.  As  she  gave  the  history  of  a  cyst  which  ruplunvi  when  she  was  fourteen  years  old 
and  caused  several  months  of  suifering  from  peritoneal  symptoms  and  then  disappeared, 
not  to  return  until  after  the  age  of  forty-five,  I  thought  that  a  dermoid  cyst  was  out  of  the 
question.  At  the  operation,  which  was  diflficult  on  account  of  many  adhesions  and  the 
nature  of  the  contents  of  the  c^^st,  I  found  this  very  large  dermoid  cyst,  containing — 

(a)  Three  or  four  gallon.'^  of  a  broi^Tiish  fluid,  in  which  ioated  hundrcfis  of  thousJinds 
of  round,  yellowish- white,  small  bcwiies,  the  size  of  a  hemp-seetl  up  to  a  pea.  I  (miss  around 
a  stimple  of  them  in  these  two  glasses.  These  tallies  are  sofl,  have  the  consistence  of 
butter,  and  are  found  under  the  microscope  tc»  consist  of  irregular  masses  of  amorphous 
fat,  w  ith  pavement  epithelial  cells  interspersed  here  autl  there,  single  or  in  groups. 

(6)  A  yellowish- white,  butter-like  nmss,  the  same  as  the  small  borbes  if  matted  U^ 
gether,  filling  up  entirely  some  of  the  chamlx^rs  of  the  cyst,  with  no  fluid  mixed  with  it. 
Thia  peculiar  arrangement  of  the  fat  is  rare.  Riikitansky  saw  in  a  cyst  70  bodies  the  size 
of  a  hazelnut  and  very  many  the  size  of  a  pea  swimming  in  a  brownish  fluid.  Routh, 
according  to  Spencer  Wells,  saw  a  similar  case,  the  Imlls  showing  under  the  microscope 
concentric  layers  of  amorphous  fat  around  a  nucleus  of  cholesterin  crystals.  Frankel, 
cileil  by  01  s  ha  u  sen,  found  I  he  whole  contents  f»f  a  dermoid  cyst  to  be  numerous  hnrd, 
mostly  round  or  irregular  IkiUs,  (^>nsisting  of  amorphous  fat,  fatty  degenerated  epitlielial 
cells,  and  hairs.  The  shape  of  the  cyst  is  [H^culiar,  inasmuch  as  it  gives  the  appearance  of  a 
coaglonienition  of  cysts.  But  close  ins^K'<'tion  shows  that  all  these  communicate  with  each 
other  so  as  to  form  one  large  though  very  irregular  cavity.     Thus  in  reality  we  have  before 
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us  a  monoryst*  phuracterblic  of  the  dermolfis.  as  I  nientioned  before.  In  the  irall,  how- 
ever, we  find  a  number  uf  smaller  oystii,  the  size  of  a  pea  iu  a  ha7elTiut — these  do  Dot  con- 
taio  the  sunie  fully  material  aa  the  ttiftin  cyst,  but  u  eollind  mass,  and  nre  du«  to  secondary 
colloid  degi^ueratHni  in  the  wall  of  the  latter.  The  inner  surface  of  the  large  dertnoid  ej-st 
shows  in  stJine  plaeej*  irregular  masses  of  Imne  emhcdtled  in  the  walK  and,  further,  a*  in 
Dr.  Jiirkson*K  ease.*,  the  following  etmdilion:  We  do  not  Knd  typical  skin,  with  hair^  ae- 
bttceous  ghmd.s,  epitlerniis»  and  so  on,  every  when*  on  the  inside.  This  is  found  only  on 
part  of  it,  fonning  one  or  several  irregular  islands.  The  remainder  of  the  cj'j^t-wall  w 
smooth*  haa  the  characteristics  of  an  ordinary  cystoma,  with  a  single  layer  of  epitheliaU 
cuboid,  or  cyHndric  celU.  It  may  be  that  the  dermoid  portion  of  the  waU  secretes  the  fal 
and  the  eystoid  portion  mainly  a  serouis  or  albuminous  fluid.  Movement*  of  a  cyst  con- 
taining at  the  same  lime  a  tlitn  serous  fluid  and  ivehaeet^us  matter  might  (Rotdtan^y) 
shape  this  suspended  fat  into  the  smull,  round  masses  jusl  llie  same  as  butter  when  in  the 
pr«x*ess  of  cluiming.  Ihiwe^cr,  if  this  was  the  right  explanation,  it  appears  that  thif 
peculiar  formation  is  seen  only  in  very  exc*^ptional  eases.  The  right  ovar>'  was  tran»-_ 
formed  into  n  dermoid  cyst  the  size  of  an  orange,  Xot withstanding  the  dermoid  cystn 
both  sides,  the  woman  had  ft  number  of  children,  tlie  >oungest  sixteen  years  old  at  th 
time  of  the  opemlion*  The  patient  ne\'cr  mllied  from  the  shock  of  the  operation,  and  died 
twelve  hours  afterward. 

Case  IIL — The  third  sjiecimen  is  a  dermoid  cyst  taken  fmm  u  woman  of  twenty-three. 
It  was  noticed  for  about  one  year  and  a  half  l>efore  the  operation,  at  which  time  it  was  one 
and  a  half  timeji  as  large  a.s  a  child's  head.  There  was  no  pirticular  difficulty  about  ^tting 
it  out.  When  I  opened  the  abdomen  and  came  on  the  ryst»  it  was  transfMiTent,  so  that  I 
dill  not  iliink  it  was  a  dermoid  cyst,  and  I  inserted  a  Koberle's  trocar,  which,  of  course,  we 
should  never  do  in  ilerraoid  cysts  if  we  lan  help  it,  Immetliately  the  trocar  wa**  stopped 
up  by  what  1  found  later  was  a  mass  of  hairs  ant!  sclwiccous  matter,  so  that  I  had  *omr 
difficulty  in  keeping  the  abdominal  cavily  clean.  However,  she  recovered  without  any 
greater  trouble  than  a  little  absce^  in  the  abdominal  wall  from  one  of  the  sutures. 

Before  demonstrating  the  specimen  I  wish  to  make  a  few  remarks  in 
regard  to  malignaney  of  dermoid  cyst^s.  As  a  rnle»  we  regard  a  dermoid 
cyst  as  a  benignant  new  formation,  and  a  malignant  character  is  liere  a 
rather  rare  exception.  We  make  a  distinction  Ijctween  malignancy  of  a 
dermoid  cyst  per  se  and  malignancy  from  a  combination  of  dermoid 
cysts  with  carcinoma  or  sarcoma.  The  malignancy  of  a  dermoid  cy^t 
a,s  such  is  very  rarely  seen.  Kolaczek  i-elates  a  case,  operateii  upon  by 
Martini,  in  wliich,  l>esides  a  common  dermoid  cyst  with  a  perfectly 
smooth  surface,  there  were  found  in  the  walls  of  the  peritoneal  cavity 
small  nodules  in  great  number,  the  size  of  a  millet-seed,  and  a  yellowi;;!! 
color.  Many  of  these  little  tmiiors  tiad  a  light-colored  hair  sticking  out 
from  their  centers  into  the  peritoneal  cavity.  Similar  were  seen  in  a 
case  o|)erated  upon  by  IJillroth,  reported  by  Frankel. 

Malignancy  of  a  dermoid  cyst  from  combination  with  carcinoma, 
sarcoma,  and  myoma:  These  tumors,  originating  in  the  tissues  of  the 
cyst*  are  not  so  very  seldom  met  with,  and  have  been  observetl  more 
commonly  of  late  years  because  a  moix^  minute  microscopic  examination 
is  made  now  than  in  former  years.  OLshaiisen  mentions,  as  Ix^aring 
upon  this  subject,  a  statement  of  Doran  that  he  had  seen  in  several 
instances  malignant  tumors  of  the  atidominal  cavity  follow  extirfjatiou 
of  dermoid  cysts.     On  examining  the  main  wall  of  the  specimen  before 
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US,  we  find  on  the  dermoid  island,  with  its  hairs  and  a  plate  of  bone  in 
the  wall,  the  following  unusual  formations: 

(a)  A  large  black  mole:  It  is  of  irregular,  lobulated  shape,  2  by  3 
inches  in  diameter,  slightly  elevated  over  the  surrounding  skin,  and  has 
a  velvety,  uneven  surface,  without  hairs.  Microscopic  examination 
shows  the  common  structure  of  pigmented  molest  which,  as  you  will 
remember,  has  a  great  similarity  to  that  of  a  sarcoma. 

(6)  A  papilloma  the  size  of  a  pea:  You  will  see  it  outside  of  the  mole, 
on  the  skin  over  the  bony  mass.  It  is  surrounded  by  a  thick,  wrinkled 
skin  beset  with  hairs.  On  transverse  section  it  shows  a  solid  center 
covered  with  the  pointed  excrescences  resembling  exactly  a  large  wart 
with  long  papillee,  as  we  sometimes  find  them  on  the  skin  of  the  hand. 
A  detailed  microscopic  examination  and  description  of  all  the  specimens 
is  not  as  yet  finished,  but  I  intend  to  give  it  in  a  future  discussion.  It 
is  sufficient,  however,  here  to  call  attention  to  the  important  bearing  the 
two  benignant  new  formations  found  in  this  cyst  have  upon  the  malig- 
nancy just  spoken  of.  It  is  well  known  that  moles  often  furnish  the  soil 
for  sarcomata,  and  that  warts  or  papillomata,  for  years  benignant, 
sometimes  all  of  a  sudden  commence  to  grow  because  they  are  trans- 
formed into  a  carcinoma  or  a  sarcoma.  The  rapidity  with  which  a 
dermoid  cyst  sometimes  will  grow  involves  a  great  nutritive  hyper- 
activity. I  can  understand  that  this,  in  its  turbulent  way  of  forming 
tissues  without  an  etiologic  object,  could  cause  the  physiologic  resistance 
to  disappear  and  thus  open  up  the  gates  for  malignant  tumors. 


THE  OPERATIVE  TREATMENT  OE  RETROPERI- 
TONEAL CYSTS  IN  CONNECTION  WITH  MIK- 
ULICZ'S METHOD  OF  DRAINAGE* 


It  is  not  ray  intention  to  give  an  exhaustive  review  of  the  entire 
subject  of  retroperitoneal  or  parox^arian  cysts,  but  I  merely  wish  to 
call  attention  to  the  subject  for  discussion^  giving  some  of  my  own 
experiences,  with  a  view  to  bringing  out  those  of  other  Fellows  of  the 
Society.  The  subject  is  that  of  so-called  parovarian  cysts,  or  cysts  of 
the  broad  ligament,  or  cysts  with  fimbriated  epithelium,  and  I  wish  to 
call  attention  to  a  few  facts  concerning  them  l>efore  showing  specimens. 

We  know  that  these  cysts  are  said,  in  a  great  majority  of  cases,  to 
develop  from  the  parovarium,  the  rudioientary  sexual  remnant  of  the 
Wolffian  bodies;  more  rarely  tliey  are  said  to  de\'e!op  from  the  epo- 
oplioron;  finally,  it  is  possible  that  cysts  of  the  broad  ligament  may 
originate  from  hematomas.  The  canals  of  the  parovarium,  being  lined 
with  fimbriated  epithelium,  may  account  for  the  fact  that  the  inside 
of  a  number  of  these  cysts  is  found  to  be  lined  with  this  form  of  epithe- 
lium. 

Parovarian  cysts  are  typical  monocysts.  In  this  resi>ect  they  differ 
materially  from  proliferating  cyst om a ta  or  other  ovarian  cysts  developed 
in  or  into  tlie  broad  ligament.  Both  classes  are  retroperitoneal  cysts, 
inasnujch  as  they  are  situated  behind  the  peritoneum  of  the  posterior 
wall  of  the  abdomen,  but  the  cysts  of  ovarian  origin  are  more  likely  to 
have  only  a  partial  retroperitoneal  or  intraligamentous  development; 
that  is,  part  of  the  tumor  within,  part  outside  of.  the  broad  ligament; 
while  the  parovarian  cysts  proper  are  more  likely  to  be  completely 
surrounded  by  the  broad  ligament.  From  the  broad  ligament,  and 
separating  its  two  layers,  they  commonly  develop  inward  to  the  sides 
of  the  uterus  and  downward  toward  the  bottom  of  the  small  jjelvis. 

They  are  usually  thin-walled,  lined  with  fimbriated  epithelium  or 
mixed  fimbriated  and  common  cylindric  epithelium;  consequently 
their  interior  surface  is  smooth,  and  they  contain  a  thin,  colorless,  clear 
fluid  of  low  specific  gravity,  with  no  formed  elements.  Between  the 
peritoneal  covering  and  the  cyst- wall  there  is  usually  a  layer  of  loose 
connective  tissue  with  but  few  vessels,  which  explains  the  facility  with 
which  these  cysts  may  sometimes  l>e  separated  from  the  broad  ligament 
covering  them,  and  enucleated  without  the  use  of  cutting  instroments, 
and  with  very  little  harm* 

A  typical  cyst  of  this  kind  should  have  tlu*  Fallopian  tube  on  its 

*  Jour,  Amer.  Med.  Assoc-  1887.  vol.  viii,  p.  ^68.  Itemiirk^  before  the  ChiOMCD 
Gynecologicttl  Society,  Marcli  18,  lft87, 

470 


OPERATIVE   TREATMENT   OF   RETROPERITONEAL   CYSTS 


471 


iiutside  stretched  out  and  flattened*  because  the  cyst  develops  ioto  the 
little  mesentery  of  the  tube.  In  the  same  way  the  ovary  is  found 
stit^tched  out  and  flattened  on  the  outside  of  the  cyst  near  the  tuJ>e. 
Exceptions  to  these  common  anatomic  characters,  however,  are  found. 
The  cyst -wall  may  l>e  thick,  ma\'  hecorae  the  scat  of  secondary  growths, 
such  as  papilke  or  papillomatous  fioibriate*!  tumors,  which,  having 
developed  on  the  inside  of  the  c^^st,  may  perforate  the  cyst-wall,  pro- 
trude on  the  outside,  and  take  upon  them  a  malignant  or  semi-malig- 
nant character,  invade  the  general  peritoneal  cavity,  giving  rise  to 
multiple  metastatic  papillomata. 

In  cases  of  this  kind  the  contents  of  the  cyst  5s  not  a  thin,  clear, 
serous  fluid,  but  resembles  more  or  less  the  fluid  of  the  ovarian  cysto- 
ma ta,  with  numerous  formed  elements,  \iscid  character,  and  hematin 
or  blood  mixed  with  it*  The  connective- tissue  layer  between  the  cyst 
and  the  broad  ligament  may  not  be  loose  and  deficient  in  vessels,  but 
is  sometimes  so  tense  as  to  make  separation  of  the  cyst  here  almost  or 
entirely  impossible,  and  it  may  contain  numerous  large  vessels. 

As  to  the  symptoms:  The  cysts  usually  grow  slowly,  and  do  not 
cause  any  inconvenience  unless  they  reach  a  considerable  size.  They 
are  usually  not  very  tense.  The  fluctuation  is  quite  distinct  and 
su|>erficial  When  sucii  a  raonocyst  is  large,  the  abdomen  is  likely  to 
be  flat  when  the  patient  is  recumbent,  as  in  ascites,  and  the  percussion- 
note  is  apt  to  change  somewhat  with  the  position  of  the  patient,  thereby 
sometimes  making  the  ditfcrential  diagnosis  still  more  diflicult. 

The  parovarian  cysts  are  likely  to  burst  spontaneously,  but  the 
containeil  fluid  is  so  little  irritative  in  character  that  peritonitic  symptoms 
rarely  follow,  the  thin,  clear  fluid  being  alisorbed  quickly  and  readily. 
On  this  account  these  are  the  cysts  of  the  abdominal  cavity  which  l>est 
permit  of  puncture  or  aspiration,  as  these  trifling  operations  are  not 
uncommonly  followed  liy  radical  cures. 

In  this  connection  I  will  describe  a  case  which  came  under  my 
observation  in  1884.  A  girl  eighteen  years  of  age  came  to  me  from 
Racine,  who  had  a  cyst  extending  above  the  umbilicus,  and  about  the 
size  of  a  uterus  in  the  seventh  month  of  gestation.  She  had  been  accused 
by  her  relatives  of  being  pregnant,  but  knowing  this  was  not  the  case, 
came  on  here.  On  examination  I  found  the  uterus  of  normal  size  on 
one  side  of  the  cyst,  and  in  my  office,  with  a  common  hypodermic 
syringe,  I  drew  off  and  took  away  for  examination  a  perfectly  clear 
fluid,  and  told  the  patient  to  come  down  for  oj>eration.  She  went  home 
to  make  her  arrangements,  and  came  down  a  month  later.  The  cyst 
had  entirely  disjippeared,  without  symptoms  of  peritonitis. 

In  a  ease  like  this  there  may,  of  course,  be  a  doubt  as  to  the  correct- 
ness of  the  diagnosis  of  a  parovarian  cyst;  but  it  is  reasonably  certain 
that  this  was  the  case,  as  one  of  the  characteristics  of  this  class  of  cysts 
is  that  rupture  into  the  peritoneal  cavity  causes  no  peritonitis,  and  the 
fluid  is  absorbed  without  ditticully. 

The  method  of  operating  on  these  cysts  we  owe  to  Dr.  Miner*  of 
Buffalo,  N.  Y.,  who  published  in  1860  his  operation  by  enucleation. 
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The  surface  of  tlie  tumor,  or,  rather,  the  broad  ligament,  when 
exposed  after  the  opening  of  the  ahdouiinal  cavity,  is  incised  down  to 
the  wall  of  the  cyst.  In  tlie  loose  connective-tissue  layer  the  broad 
ligament  is  now  separated  from  the  eyst-wali.  By  means  of  the  finger 
or  blunt  instruments  this  separation  can  be  continued,  without  the 
use  of  any  force  and  without  appreciable  hemorrhage,  until  the  c>'st 
is  completely  cnneloatcd,  and  may  he  lifted  tnit  of  the  cav^ity.  Evacu- 
ation of  the  cyst  fliiiil  after  partial  denudation  of  the  wall,  as  a  matter 
of  course,  facilitates  enucleation. 

In  some  cases  of  parovarian  eysts  the  development  is  to  such  an 
extent  fieri pheral  in  the  broad  ligament  that  the  uterine  half  of  the 
latter  is  kmg  enough  for  the  formation  of  a  pedicle.  In  such  cases 
tJie  usual  ojxTation  for  ovarian  cysts  may  be  performed  at  a  sacrifice 
of  the  covering  broad  ligament,  with  tube  and  ovary.  But  such  a 
I^eripheral  development  is  not  the  rule,  and  whenever  the  cyst  is  devel- 
oped down  u]K)n  the  uterus  or  into  Douglas' fo.ssa,  or  farther  away  still 
in  the  retroperitoneal  space,  enucleation  is  the  only  method  available 
for  its  complete  removal. 

Diftieulties  during  the  ccnirsc  of  enucleation  arise  when  tlie  con- 
nective tissue  is  tense  and  rich  in  vessels,  necessitating  disseclion  witii 
the  knife  and  numerous  ligatures.  Further,  if  a  large  cyst  develops 
deep  down  in  Douglas*  fossa,  or  even  behind  the  rectum,  or  up  into  the 
mesenteries  of  the  intestines,  sigmoid  flexure,  or  descending  colon  on 
the  left  side,  or  ee<*um  or  ascending  colon  on  the  right  side,  we  may  find, 
10  such  cases,  smaller  or  larger  proportions  of  these  intestines  spread 
over  the  surface  of  the  cyst  longitudinally  and  transversely,  just  the 
same  as  the  Fallopian  tid>t*.  It  may  be  difficult — almost  impossible — 
to  remove  the  cyst-wall  from  the  intestines  in  such  cases,  and  danger 
may  arise  from  the  fact  that  the  intestine  will  not  bear  denudation  of 
tfie  muscular  layers  to  any  extent,  Ijecouse  it  easily  becomes  gangrenous. 
The  first  case  I  met  with  was  that  of  a  married  woman,  twenty-two 
years  of  age,  from  Ilaeine,  who  had  a  cyst  which  had  been  developing 
for  two  years.  It  was  as  large  as  a  gravid  uterus  at  term  and  contained 
a  clear  fluid.  When  the  alidomen  had  l*ccn  opened  and  the  covering 
bnjad  ligament  had  IxH^n  incised  down  to  the  cyst- wall,  I  commenced 
dis.section  with  a  view  to  enucleation,  but  after  working  about  half  an 
hour  dissecting  and  ligating  vcvssels,  I  had  advanced  but  very  little. 
All  that  I  could  get  out  of  the  cyst  was  a  piece  as  large  as  the  palm  of 
the  hand.  Consequently  I  was  obligeil  to  leave  the  cyst,  after  having 
united  the  oj>ening  into  it  with  the  abdominal  wound  and  made  use 
of  a  method  of  drainage  of  which  1  had  intended  to  sf>eak  this  evening — 
the  so-called  Mikulicz  drainage.  The  patient  made  a  good  recovery- 
Abo  ut  a  year  ago  Mikulicz,  of  Oacow,  prtiposed  the  following 
mcUiod  of  drainage,  not  only  for  retroperitoneal  cysts,  which  can  be 
excluded  from  the  general  peritoTieal  cavity,  by  uniting  them  to  the 
alxlominal  wound,  but  also  for  drainage  in  the  peritoneal  cavity  itself. 
He  takes  a  small  piece  of  iodoform  gauze,  stitches  a  silk  thread  to  the 
center  of  it,  and  folds  it  up  in  the  form  of  a  pouch,  the  silk  thread  being 
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inside,  that  the  pouch  may  be  drawn  up  from  the  bottom  hy  it.  The 
pouch  is  now  pushed  down  to  the  bottom  of  the  cavity,  and  if  not)ks  and 
corners  exist,  it  is  pushed  out  so  as  completely  to  fill  them.  In  the 
inside  tlu*  pouch  is  packed  with  iodoform  gauze,  as  much  as  is  necessary 
completely  to  fill  up  these  spaces.  This  is  the  advantage  claimetl  liy 
Mikulicz  for  this  method  of  draiuage  as  compared  with  the  use  of 
glass  or  ruht>er  drainage.  Besides  the  disinfectant  prt>perties  of  the 
iodoform  gauze  apphed  to  the  entire  wall  of  such  a  cyst,  Mikulicz 
states,  as  one  of  the  advantages  of  his  method,  I  hat,  by  the 
capillary  attraction  of  the  gauze,  everything  is  brought  out — fluids 
which  a  gliiss  or  rubber  drain  could  not  bring  out.  We  must  ri'mem!>er 
that  when  we  drain  the  peritoueal  cavity  with  a  glass  drain  down  between 
the  intestines  or  in  the  cavity  of  the  cyst,  we  cannot  always  exfxK't  to 
get  surrounding  organs  in  so  close  contact  with  the  drain  as  to  drive  the 
fluid  out. 

Further,  there  is  this  to  consider:  that  a  glass  drain  put  down  iu 
the  free  peritoneal  cavity  has  no  teudency  to  bring  out  the  fluid  aecum* 
ulated  at  the  bottom;  the  intestines,  filled  with  air,  will  simply  swim 
in  the  fluid,  and  there  is  no  pressure  from  without  that  will  bring  this 
fluid  out  of  the  glass  drain,  while  the  capilhirity  of  the  gauze  is  likely 
to  help  in  that  direction.  I  have  had  this  remain  in  all  these  eases  for 
about  two  weeks.  As  soi>n  as  the  discharge  ceases  I  commence  first 
to  pull  out  the  loose  gauze  inside  the  sac.  If  a  space  is  left  after  this 
has  been  pulled  out,  I  press  in  at  that  dressing  a  little  more  gauze. 
This  is  gradually  removed,  and  the  |>ouch  itself  is  then  pulled  out  by 
the  thn»ad  gradmdly  and  finally.  In  all  my  ca^^es  it  came  out  at  about 
the  end  of  the  second  week- 

The  second  ease  was  similar  to  the  first,  inasmuch  as  there  was  no 
possibility,  at  least  as  far  as  my  ability  went,  of  getting  the  cyst  out. 
It  was  a  large  cyst  of  eight  years*  development  in  a  woman  fifty  years 
of  age  from  Sioux  City,  Iowa.  A  prolapse  of  Hie  uterus  had  developed 
during  this  time,  and  I  was  able  to  get  out  of  the  cyst,  after  considerable 
dissection,  hardly  more  tlian  two  square  inches.  I  used  the  Mikulicz 
drain,  with  the  same  result  as  before.  The  patient  was  operated  upon 
October  31,  188G. 

In  the  two  above-mentioned  cases  eruu;leation  was  impossible,  and  wc, 
witli  Ohlshausen,  may  have  to  class  them  under  unfinished  operations, 
so  far  as  the  extirpation  of  the  cyst  is  concerned.  But  in  cysts  of  the 
broad  ligament,  such  an  unfinished  operation  is,  as  a  rule,  followed  by 
undisturljed  and  perfect  reeover\\  and  so  1  feel  inclined  rather  to  classify 
the  al>ove-named  methi>d  of  operating  as  a  legitimate  one  for  non- 
enucleable  parovarian  cysts,  than  to  use  the  somewhat  misleading  and 
sinister  term  of  incomplete  o|>eration. 

The  third  case  was  a  woman  fifty  years  of  age,  in  whom  the  cyst  liad 
taken  three  years  to  devehip.  Ttie  operation  was  performed  Fehruary 
^,  1887.  The  outside  cjf  the  cyst  looked  smooth  in  this  case  because 
the  conneetive  tissue  was  so  loose.  It  was  the  easiest  thiTtg  imaginable 
to  enucleate  it  from  the  retroperitoneal  cavity  in  which  it  was  de%T^ioped. 
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The  surface  of  tJie  tumor,  or.  rather,  the  broad  ligciment,  when 

exfwsed  after  the  opening  of  the  ahdoniinal  cavity,  is  incised  down  to 
the  wall  of  the  cyst.  In  the  loose  connect ive*t issue  hiyer  the  broad 
ligament  is  now  separated  from  the  cyst-walL  By  means  of  the  finger 
or  blunt  instrununiLs  this  se|)a ration  can  l>e  continued*  without  the 
use  of  any  force  and  without  apprefMalile  hemorrhage,  until  the  cyst 
is  compfeiely  enucleated,  and  may  he  lifted  out  of  tlie  cavity.  Evacu- 
ation of  the  cyst  fluid  after  partial  denuilation  of  the  wall,  as  a  matter 
of  course,  facilitates  enucleation. 

In  some  cases  of  j>arovarian  cysts  the  development  is  to  such  an 
extent  peripheral  in  the  broad  ligament  that  the  uterine  half  of  the 
latter  is  long  enougli  for  the  format  ion  of  a  pedicle.  In  such  cases 
the  usual  operation  for  ovarian  cysts  may  }>e  performed  at  a  sacrificT 
of  the  covering  broad  ligament,  with  tube  and  ovary.  But  such  a 
peripheral  development  is  not  the  ruk\  and  whenever  the  cyst  is  devel- 
oped down  upon  the  uterus  or  into  Douglas'  fossa,  or  farther  away  still 
in  the  retroperitoneal  space,  enucleation  is  the  only  method  available 
for  its  complete  removal. 

Difficulties  during  the  course  of  enucleation  arise  when  the  con- 
nective tissue  is  tense  and  rich  in  vessels,  necessitating  dissection  with 
the  knife  and  numerous  ligatures.  Further,  if  a  large  cyst  develops 
deep  down  in  Douglas'  fossa,  or  even  behind  the  rectum,  or  up>  into  the 
mesenteries  of  the  intestines,  sigmoid  flexure,  or  descending  c^jlon  on 
the  left  side,  or  cecum  or  ascending  colon  on  the  right  side,  we  may  find, 
in  such  cases,  smaller  or  larger  proportions  of  these  intestines  spread 
over  the  surface  of  the  cyst  longiludinaliy  and  transversely,  just  the 
same  as  tlie  Fallopian  tube.  It  niay  be  difficult— almost  impos^sible — 
to  remove  the  cyst-wall  from  the  intestines  in  such  eases,  and  danger 
may  arise  from  the  fact  that  the  intestine  will  not  l>ear  tlenudation  of 
the  nniscular  layers  to  any  extent,  l>ecause  it  easily  becomes  gangrenous. 

The  first  case  I  met  with  was  that  of  a  married  woman,  twenty-two 
years  of  age,  from  Racine,  wlio  had  a  cyst  which  had  l>een  developing 
for  two  years.  It  was  as  large  as  a  gravid  uterus  at  term  and  contained 
a  clear  fluid.  \Mien  the  al>donien  luid  been  oj>ened  and  the  covering 
broad  ligament  Itad  licen  incised  down  to  the  cyst -wall,  1  commenced 
dissection  with  a  view  to  enucleation,  Ijut  after  working  about  half  an 
hour  dissecting  and  ligating  vessels,  I  had  advanced  but  ver>'  little. 
All  that  I  could  get  out  of  the  cyst  was  a  piece  as  large  as  the  palm  of 
the  hand.  Consequently  I  was  obliged  to  leave  the  cyst,  after  having 
united  the  o|)ening  into  it  with  the  alidominal  wound  and  made  use 
of  a  method  of  drainage  of  which  I  had  intended  to  speak  this  evenin^r— 
the  so-called  Mikulicz  drainage.     The  patient  made  a  good  recovery. 

About  a  year  ago  Mikulicz,  of  Cracow,  proposed  the  following 
method  of  draiiuige*  not  only  for  retroperitoneal  cysts,  which  can  l>e 
excluded  from  the  general  peritoneal  cavity,  by  uniting  them  to  the 
abdotninal  wound,  but  also  for  drainage  in  the  peritoneal  cavity  itself. 
He  takes  a  small  piece  of  iodoform  gauze,  stitches  a  silk  thread  to  the 
center  of  it,  and  folds  it  up  in  the  form  of  a  pouch,  tlie  silk  thread  being 
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inside,  that  the  pouch  may  \ye  drawn  up  from  the  bottom  by  it.  The 
pouch  is  now  pushed  down  to  the  bottom  of  the  cavity*  and  if  nooks  and 
corners  exist,  it  is  pushed  out  so  as  completely  to  fill  them.  In  the 
inside  the  ix>uch  is  packed  with  iodoform  gauze,  as  much  as  is  necessary 
completely  to  fill  up  these  spaces.  This  is  the  advantage  claimed  by 
Jlikulicz  for  this  method  of  drainage  a.s  compared  with  the  use  of 
glass  or  rubber  drainage.  Besides  the  disinfectant  properties  of  the 
iodoform  gaua^e  applied  to  the  entire  wall  of  such  a  cyst,  Mikulicz 
states,  as  one  of  the  advantages  of  his  method,  that,  by  the 
capillary  attraction  of  the  gauze,  everything  is  brought  out — fluids 
which  a  glass  or  rubber  drain  could  not  bring  out.  We  must  rememl>er 
that  when  we  drain  the  peritoneal  cavity  with  a  glass  drain  down  between 
the  intestines  or  in  the  cavity  of  the  cyst,  we  cannot  always  expect  to 
get  surrounding  organs  in  so  close  contact  with  the  drain  as  to  drive  the 
fluid  out. 

Further,  there  is  this  to  consider:  that  a  glass  drain  put  down  in 
the  free  [jeritoneal  cavity  has  no  tendency  to  bring  out  the  fluid  accum- 
uhited  at  the  bottom;  the  intestines,  filled  with  air,  will  simply  swim 
in  the  fluid,  and  there  is  no  pressure  from  without  that  will  bring  this 
fluid  out  of  the  glass  drain,  while  the  capillarity  of  the  gauze  is  likely 
to  help  in  that  direction.  I  have  had  this  remain  in  all  these  cases  for 
about  two  weeks.  As  soi>n  as  the  discharge  ceases  I  commence  first 
to  pull  out  the  loose  gauze  inside  tlic  sac.  if  a  space  is  left  after  this 
has  l>een  pulled  out,  I  press  in  at  that  dressing  a  little  more  gauze. 
This  is  gradually  removed,  and  the  pouch  itself  is  then  pulled  out  by 
the  thread  gradually  and  finally.  In  all  my  cases  it  came  out  at  about 
the  end  of  the  second  week. 

The  second  case  was  similar  to  the  first,  inasmuch  as  there  was  no 
possibility,  at  least  as  far  as  ray  ability  went,  of  getting  the  cyst  out. 
It  was  a  large  cyst  of  eight  years*  de^^elopment  in  a  woman  fifty  years 
of  age  from  Sioux  City,  Iowa.  A  pn>lapse  of  the  uterus  had  developed 
during  this  time,  and  I  was  able  to  get  out  of  the  cyst,  after  considerable 
dissection,  hardly  mure  than  two  stjuare  inches.  I  used  tlie  Mikulicz 
drain,  with  the  same  result  as  before.  The  patient  was  operated  upon 
October  31.  1886. 

In  the  two  above-mentioned  cases  enucleatioti  was  impossible*  and  we, 
with  Ohlshausen,  may  have  to  dass  them  under  unfinished  operations, 
so  far  as  the  extirpation  of  the  cyst  i.s  concerned.  But  in  cysts  of  the 
broad  ligament,  such  an  unfinished  operation  is.  as  a  rule,  followed  by 
undisturbed  and  perfect  recovery,  and  so  I  feel  inclined  rather  to  classify 
the  above-named  method  of  operating  as  a  legitimate  one  for  non- 
enucleable  parovarian  c3^sts,  than  to  use  the  somewhat  misleading  and 
sinister  term  of  incomplete  oijeration. 

The  third  case  was  a  woman  fifty  years  of  age,  in  whom  the  cyst  had 
taken  three  years  to  flevelop.  The  operation  was  performed  February 
it,  1887.  The  outside  of  the  cyst  looked  smootli  in  this  case  l>ecause 
the  connective  tissue  was  so  loose.  It  was  the  easiest  thing  imaginable 
to  enticleate  it  from  the  retroperitoneal  cavity  in  which  it  was  developed. 
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The  surface  of  the  tumor,  or,  rather,  the  broad  ligament •  when 

exposed  after  the  opening  of  the  iihdoininal  cavity,  is  incised  down  to 
the  wall  of  the  eyst.  In  tlM^  loose  connective-tissue  layer  the  hroad 
ligament  is  now  separated  from  I  fie  eyst-wall.  By  means  of  tlie  finper 
or  blunt  instruments  this  separation  can  be  continued,  without  the 
use  of  any  force  and  without  aj>|jreciable  hemorrhage,  until  the  cyst 
is  completely  enuek^atcd.  and  may  be  lifted  out  of  the  cavity.  Ev^aeu- 
ation  of  the  cyst  fluid  after  partial  denudation  of  the  wall,  a,s  a  matter 
of  course,  facilitates  enucleation. 

In  some  eases  of  jmrovarian  cysts  tlie  development  is  to  such  an 
extent  ptTipheral  in  the  broad  ligament  that  lln*  uterine  half  of  tlie 
latter  is  long  enough  for  the  formation  of  a  pedicle.  In  such  cases 
the  usual  operation  for  ovarian  cysts  may  l>e  performed  at  a  sacrifice 
of  the  covering  broad  ligaments  witli  tube  and  ovary.  But  such  a 
peripheral  development  is  m^t  the  rule,  and  whenever  the  cyst  is  de%'eb 
opetl  down  upon  the  uterus  or  into  Doughi^Vfossa,  or  farther  away  still 
in  the  retroperitoneal  spat.'e,  enucleation  is  the  only  method  available 
for  its  complete  removal. 

Difficulties  during  the  course  of  enucleation  arise  when  the  con- 
nective tissue  is  tense  and  rich  in  vessels,  necessitating  dissection  with 
the  knife  and  numerous  ligatures.  Further,  if  a  large  cyst  develops 
deep  down  in  Douglas*  fossa,  or  even  behind  the  rectum,  or  up  into  the 
mesenteries  of  the  intesttnes,  sigmoid  flexure,  or  descending  colon  on 
the  left  side,  or  cecum  or  ascending  colon  on  the  right  side,  we  may  find, 
in  such  cases,  snuiller  or  larger  proportions  of  these  intestines  spread 
over  the  surface  of  the  cyst  longitudinaHy  and  transversely,  just  the 
same  as  the  Fallopian  tube.  It  may  be  difficult — almost  impossible — 
to  remove  the  cyst-wall  from  the  intestines  in  such  eases,  and  danger 
may  arise  from  the  fact  that  the  intestine  will  not  l>ear  denudation  of 
the  muscular  la^'ers  to  any  extent,  >>eeause  it  easily  Ix^eomes  gangrenous. 

Tlie  first  case  I  met  with  was  that  of  a  married  woman,  twenty-two 
years  of  age,  from  Racine,  who  had  a  cyst  which  had  l>een  developing 
for  two  years-  It  was  as  large  as  a  gravid  uterus  at  term  and  contained 
a  clear  fluid-  When  the  abdomen  had  Ikvu  oj>ene<l  and  the  covering 
broad  ligament  had  been  incised  down  to  the  eyst-wall,  I  commenced 
dissection  with  a  view  to  enucleation,  but  after  working  about  half  an 
hour  dissecting  and  ligating  vessels,  I  had  ad%^anced  but  very  little. 
All  that  I  could  get  out  of  the  cyst  was  a  piece  as  large  as  the  palm  of 
the  hand-  rouserjuently  I  was  obliged  to  leave  the  cyst,  after  having 
united  the  oj>cning  into  it  with  the  abdominal  wound  and  made  use 
of  a  mctiiod  of  drainage  of  whicli  I  had  intended  to  speak  tliis  evening — 
the  so-called  Mikulicz  drainage.     The  patient  made  a  good  recovery. 

About  a  year  ago  Mikulicz,  of  Cracow,  proposed  the  following 
method  of  drainage,  not  only  for  retrojx^ritoneal  cysts,  which  can  Ytc 
excluded  from  the  general  pc^ritoneal  cavity,  by  uniting  them  to  the 
abdominal  wound,  but  also  for  drainage  in  the  peritoneal  ea\Hty  itself. 
He  takes  a  small  piece  of  iodoform  gauze,  stitches  a  silk  thread  to  the 
center  of  it,  and  folds  it  up  in  the  form  of  a  pouch,  the  silk  thread  being 
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inside,  that  the  pouch  may  be  drawn  up  from  the  bottom  by  it.  The 
pouch  is  now  pushed  down  to  the  lx>ttom  of  the  cavity,  and  if  nooks  and 

corners  exist,  it  is  pushed  out  so  as  completely  to  fill  them.  In  the 
insitle  the  pouch  is  packed  with  iodoform  gaus^.e,  as  much  as  is  neeessaiy 
completely  to  fill  up  these  spaces.  This  is  the  advantage  claimed  by 
Mikulicz  for  this  method  of  drainage  as  compared  with  the  use  of 
glass  or  rubber  drainage.  Besides  the  disinfectant  properties  of  the 
iodoform  gauze  applied  to  the  entire  wall  of  such  a  cyst,  Mikulicz 
states^  as  one  of  the  advantages  of  his  method,  that,  by  the 
capUlar>'  attraction  of  the  gauze,  everj^thing  is  brought  out — fluids 
which  a  glass  or  rubber  drain  could  not  bring  out.  We  must  rememljer 
that  w  hen  we  drain  the  peritoneal  cavity  with  a  glass  drain  down  between 
the  intestines  or  in  the  cav^ity  of  the  cyst,  we  cannot  always  expect  to 
get  surrounding  organs  in  so  close  contact  with  the  drain  as  to  drive  the 
fluid  out. 

Further,  there  is  this  to  consider:  that  a  glass  drain  put  down  in 
the  free  {jeritoneal  cavity  has  no  tendency  to  bring  out  the  fluid  accum- 
ulated at  the  Iwjttom;  the  intestines,  filled  with  air,  will  simply  swim 
in  the  fluid,  and  there  is  no  pressure  from  without  that  will  bring  this 
8uid  out  of  the  glass  drain,  while  the  capillarity  of  the  gauze  is  likely 
to  help  in  that  direction.  I  have  had  this  remain  in  all  these  cases  for 
about  tw^o  weeks.  As  soon  as  the  discharge  ceases  I  commence  first 
to  pull  out  the  lm:»se  gauze  inside  the  sac.  If  a  spac^e  is  left  after  this 
has  J>een  pulled  out,  I  press  in  at  that  dressing  a  little  more  gauze. 
This  is  gradually  removed,  and  the  pouch  itself  is  then  pulled  out  by 
the  thread  gradually  and  finally.  In  all  my  cases  it  came  out  at  about 
the  end  of  tlie  second  week. 

The  second  case  was  similar  to  the  first,  inasmuch  as  there  was  no 
possibility,  at  least  as  far  as  my  ability  went,  of  getting  the  cyst  out. 
It  wsLB  a  large  cyst  of  eight  years'  de\'elopment  in  a  woman  fifty  years 
of  age  fn>ni  Sioux  City,  Iowa.  A  prolapse  of  the  uterus  had  develof^ed 
during  tliis  time,  and  I  w^s^  al>le  to  get  out  of  the  cyst,  after  considerable 
dissection,  hardly  more  than  two  stjuare  inches.  I  used  the  Mikulicz 
drain,  with  the  s*mie  result  as  before.  The  patient  was  operated  upon 
(>ctolx-r  31,  1886. 

In  the  two  al>ove-men tinned  cases  enucleation  was  impossible,  and  we, 
with  Ohishausen,  may  have  to  chiss  them  under  uufiuished  ofx^rations, 
so  far  as  the  extiqiation  of  the  cyst  is  concerned.  But  in  cysts  of  the 
broad  ligament,  such  an  unfinished  operation  is,  as  a  rule,  followed  by 
undisturl)ed  and  |>erfect  recovery,  and  so  I  feel  inclined  rather  to  classify 
the  alM>ve-naraed  raethoci  of  operating  as  a  legitimate  one  for  non- 
enucleable  parovarian  cysts,  than  tu  use  tlie  somewhat  misleading  and 
sinister  term  of  incomplete  operation. 

The  third  case  was  a  woman  fiity  years  of  age,  in  whom  the  cyst  had 
taken  three  years  to  tlevelop.  The  operation  was  perfonni*ti  February 
£,  1887.  The  outside  of  the  cyst  looked  smooth  in  this  case  because 
the  conne<;tive  tissue  was  so  loose.  It  was  the  easiest  thing  imaginable 
to  enucleate  it  from  the  retroperitoneal  cavity  in  which  it  was  developed. 


47« 


COLtECTED   WORICS   OF   CHRISTIAN   FENGER,    M.D. 


The  surface  of  the  lunior  or,  rather,  the  broad  ligament,  when 
exposed  after  the  opening  of  the  abdominal  cavity*  is  incised  down  to 
the  wall  of  the  cyst.  In  tlie  loose  eon ncc^tive- tissue  layer  the  broad 
ligament  is  now  separated  from  the  eyst-wall.  By  means  of  the  finger 
or  blunt  instruments  this  separation  can  be  continued,  without  the 
use  of  any  fort^e  and  without  appreciable  hemorrhage,  until  the  cyst 
is  completely  enucleated,  and  may  be  lifted  out  of  the  ca\ity.  Evacu- 
ation of  the  cyst  fluid  after  partial  denudation  of  the  wall,  a^s  a  matter 
of  course,  facilitates  enucleation. 

In  some  cases  of  parovarian  cysts  the  development  is  to  such  an 
extent  peripheral  in  the  broad  ligament  that  the  uterine  half  of  the 
latter  is  long  enough  for  the  formation  of  a  pedicle.  In  such  cases 
the  usual  t>peration  for  ovarian  cysts  nuiy  be  performed  at  a  sacrifice 
of  the  cxjvering  broad  ligament,  with  tube  and  ovary.  But  such  a 
I>eripheral  development  is  not  the  rule,  and  whenever  the  cyst  is  devel- 
oped down  ypiin  ttie  uterus  or  into  Douglas' fossa,  or  farther  away  still 
in  the  retro}K*ritoneai  sjiaee,  enucleation  is  the  only  method  available 
lor  its  complete  removal. 

Difficulties  during  the  course  of  enucleation  arise  when  the  con- 
nective tissue  is  tense  and  rich  in  vessels,  necessitating  dissection  with 
the  knife  and  numerous  ligatures.  P\irther,  if  a  large  cyst  develops 
deep  down  in  Dnugla.s'  fossa,  or  even  behind  the  rectum,  or  up  into  tlie 
mesenteries  of  the  intestines,  sigmoid  flexure,  or  descending  colon  on 
the  left  side,  or  cecum  or  ascending  colon  on  the  right  side,  we  may  find, 
in  such  cases,  smaller  or  larger  pro jmrt ions  of  these  intestines  spread 
over  the  surfaee  of  the  cyst  longitudinally  and  transversely,  ju^t  the 
same  as  the  Faltopiau  tube.  It  may  be  difficult — almost  impossible — 
to  remove  the  cyst- wall  from  the  intestines  in  sueh  eases,  and  danger 
may  arise  from  the  fact  that  tlie  intestine  will  not  licar  denudation  of 
the  muscular  layers  to  any  extent,  liccause  it  easily  iTccomcs  gangrenous. 

The  first  case  1  met  with  was  that  of  a  niarried  woman,  twenty- two 
years  of  age,  from  Racine,  who  had  a  cyst  %vhieh  had  been  developing 
for  two  years.  It  was  as  large  as  a  gravid  uterus  at  term  and  contained 
a  el  ear  fluid.  Wlien  the  abdomen  had  been  opened  and  the  covering 
broad  ligament  had  been  ineiserl  down  to  the  eyst-wall,  I  commenced 
dissection  with  a  view  to  enucleation,  but  after  working  about  half  an 
hour  dissecting  and  ligating  vessels,  I  had  advanced  but  very  little. 
All  that  I  could  get  out  of  the  cyst  was  a  piece  as  large  as  the  palm  of 
the  haTuL  Consequently  I  was  obliged  to  leave  the  cyst,  after  having 
unitefl  the  oj>ening  into  it  with  the  altdominal  wound  and  made  use 
of  a  method  of  drainage  of  whieh  I  had  intended  to  speak  this  evening — 
the  so-called  Mikulicz  drainage.     The  patient  made  a  good  recovery* 

About  a  year  ago  Mikulicz,  of  Craeow,  proposed  the  following 
method  of  drainage,  not  only  f*>r  ret  roi>eri  to  ileal  cysts,  which  can  l>e 
excluded  from  tlie  general  |>tTitoncal  cavity,  by  uniting  them  to  the 
abdominal  wound,  but  also  for  drainage  in  the  peritoneal  cavity  itself. 
He  takes  a  small  piece  of  iodoform  gauze,  stitches  a  silk  thread  to  tlie 
center  of  it,  and  folds  it  uj>  in  the  form  of  a  pouch,  the  silk  thread  being 
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inside,  that  the  pouch  may  be  drawn  up  from  the  bottom  by  iL  Tlte 
pouch  is  now  pushed  down  to  the  botiora  of  the  cavity,  and  if  nooks  and 
corners  exist,  it  is  puslied  out  so  as  completely  to  fill  them.  In  the 
inside  the  pooch  is  packed  with  iodoform  gauze,  as  much  as  is  necessary 
completely  to  fill  up  these  spaces.  This  is  the  advantage  claimed  by 
ilikulicz  for  this  method  of  drainage  as  compared  with  the  use  of 
ghiss  or  rubl^er  drainage.  Besides  the  disinfectant  properties  of  the 
iodoform  gauze  applied  to  the  entire  wail  of  such  a  cyst.  Mikulicz 
states,  Rs  one  of  the  advantages  of  his  method,  that»  by  the 
capillary  attraction  of  the  gauze,  everything  is  brought  out — fluids 
which  a  glass  or  rubber  drain  could  not  bring  out.  We  must  remember 
that  when  we  drain  the  peritoneal  cavity  with  a  glass  drain  down  twtween 
the  intestines  or  in  the  cavity  of  the  cyst,  we  cannot  always  expect  to 
get  surrounding  organs  in  so  close  contact  with  the  drain  as  to  drive  the 
fluid  out. 

Further,  there  is  this  to  consider:  that  a  glass  drain  put  down  in 
the  free  peritoneal  cavity  has  no  tendency  to  bring  out  the  fluid  accum- 
ulated at  the  bottom;  the  intestines,  filled  with  air*  will  simply  swim 
in  the  fluid*  and  there  is  no  pressure  from  without  that  will  bring  this 
6uid  out  of  the  glass  drain,  while  the  capillarity  of  the  gauze  is  likely 
to  help  in  that  direction.  I  have  had  this  remain  in  all  these  cases  for 
about  two  weeks.  As  soon  as  the  discharge  ceases  I  commence  first 
to  pull  out  the  IfXKse  gauze  inside  the  sac.  If  a  space  is  left  after  this 
has  been  pulled  out,  I  press  in  at  that  dressing  a  little  more  gauze. 
This  is  gradually  removed*  and  the  pcjuch  itself  is  then  pulled  out  l>y 
tlie  thread  gradually  and  finally.  In  all  ray  cases  it  came  out  at  about 
the  end  of  the  second  week. 

The  second  case  was  similar  to  the  first,  inasmuch  as  there  was  no 
possibility,  at  least  iis  far  a^  my  ability  went,  of  getting  the  cyst  out. 
It  was  a  large  cyst  of  eight  years'  development  in  a  woman  fifty  years 
of  age  from  Sioux  City,  Iowa.  A  prohipse  of  the  uterus  had  developed 
during  this  time*  and  I  was  able  to  get  out  of  the  cyst,  after  considerable 
dissection,  hardly  more  than  two  square  inches.  I  used  the  Mikulicz 
drain,  with  the  same  result  as  before.  The  patient  was  operated  upon 
October  31,  1886. 

In  the  two  abo\'e-nientioned  cases  enucleation  was  impossible,  an<i  we, 
with  Ohlshausen,  may  have  to  chkss  them  under  unfinished  operations, 
so  far  AS  the  extirpation  of  the  cyst  is  concerned.  But  in  cysts  of  the 
broad  ligament,  such  an  unfinished  operation  is,  as  a  rule,  followed  by 
undisturbed  and  perfect  recovery,  and  so  I  feel  inclined  rather  to  classify 
the  above-named  metfiod  of  ofx^rating  as  a  legitimate  one  for  non- 
en  ucleable  parovarian  cysts,  than  to  use  tlie  somewhat  misleading  and 
sinister  term  of  incomplete  o|K?ration. 

The  third  ease  was  a  woman  fifty  years  of  Jige,  in  whom  the  cyst  had 
taken  three  years  to  develoj).  The  operation  was  {lerforiued  February 
ij,  1887.  The  outside  of  the  cyst  looked  smooth  in  this  case  because 
the  connective  tissue  was  so  loose.  It  was  the  easiest  thing  imaginable 
to  enucleate  it  from  the  retroperitoneal  cavity  in  which  it  was  developed. 
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The  surface  of  the  tumor,  or.  rather,  the  broad  ligament,  when 
exposed  after  the  opening  of  the  ahdominal  cavity,  is  incised  down  to 
the  wall  III  the  cyst.  In  the  loose  con nertive- tissue  layer  the  broad 
Hgament  is  now  separated  from  the  cyst -wall.  By  means  of  the  hnger 
or  blunt  instruments  this  separation  can  be  continued,  ^Hthout  the 
use  of  any  force  and  without  appreciable  hemorrhage,  until  the  cyst 
is  completely  enu<'leateih  and  may  be  lifted  out  of  the  ca\4ty.  Evacu- 
ation of  the  eyst  fluid  after  partial  denudation  of  the  walJ,  as  a  matter 
of  course,  faeilitates  enucleation. 

In  some  rases  of  parovarian  eysts  the  development  is  to  such  an 
extent  perij>lieral  in  the  broad  hgament  that  the  uterine  half  of  the 
latter  is  long  enough  for  the  formation  of  a  pedicle.  In  such  cases 
the  usual  operation  for  ovarian  eysts  may  \w  j>erformed  at  a  sacrifice 
of  the  eoverin^  broad  hgament.  with  tube  and  ovan\  But  such  a 
l]>eripheral  development  is  not  the  rule,  and  wlienever  the  cyst  is  devel- 
oped down  upon  the  uterus  or  into  Douglas'  fossa,  or  farther  away  still 
in  the  retro|>eritonea!  space,  enucleation  is  the  only  method  available 
for  its  complete  remo\'ah 

Difficulties  during  the  course  of  enucleation  arise  when  the  con- 
nective tfssne  is  tense  and  rieh  in  vessels,  nec-essitating  dissection  with 
the  knife  and  numerous  ligatures.  Further,  if  a  large  cyst  develops 
deep  down  in  Dtjuglas'  fossa,  or  even  behind  the  rectum,  or  up  into  the 
mesenteries  of  the  intestines,  sigmoid  flexure,  or  descending  colon  on 
the  left  side,  or  cecum  or  ascending  colon  on  the  right  side,  we  may  lind» 
in  such  eases,  smaller  or  hirger  proportions  of  these  intestines  spread 
over  the  surface  of  the  cyst  longitudinally  and  transversely,  just  the 
same  as  the  Fallopian  tube-  It  may  be  difficult — almost  impossible — 
to  remove  the  c>\st-wall  from  the  intestines  in  such  cases^  and  danger 
may  arise  from  the  fact  that  the  intestine  will  not  bear  denudation  of 
the  muscular  layers  to  any  extent,  li»ecause  it  easily  becomes  gangrenous. 

The  first  case  I  met  with  was  that  of  a  married  woman,  twenty *two 
years  of  age,  from  Racine,  who  had  a  cyst  which  had  l)een  developing 
for  two  years.  It  was  as  large  as  a  gravid  uterus  at  term  and  contained 
a  clear  fluid.  When  the  abdomen  had  l>een  opened  and  the  covering 
broad  ligament  had  been  incised  down  to  the  cyst-nail,  I  commenced 
disseetion  with  a  view  to  enucleation,  but  after  working  alx>ut  half  an 
hour  dissecting  and  ligating  vessels,  I  had  advanced  but  very  little. 
All  that  I  could  get  out  of  the  cyst  was  a  piei^  as  large  as  the  palm  of 
the  hand.  Coiise(|ueutly  I  was  o})liged  to  leave  the  cyst,  after  having 
unite*!  the  opening  into  it  with  the  abdomiiud  wound  and  made  usu 
of  a  method  of  drainage  of  which  1  Iiad  intended  to  speak  this  evening — 
the  so-called  Mikulicz  drainage.     The  patient  made  a  good  recovery. 

About  a  year  ago  Mikulicz,  of  (Taeow,  proposed  the  following 
method  of  tirainage,  not  only  for  retroj>eritoneal  cysts,  which  can  be 
excluded  from  the  general  peritoneal  cavity,  by  uniting  them  to  the 
abdominal  wound,  but  also  for  drainage  in  the  peritoneal  caWty  itself. 
He  takes  a  small  piece  of  iodoform  gauze,  stitches  a  silk  thread  to  the 
center  of  it,  and  folds  it  up  in  the  form  of  a  jKiuch,  the  silk  thread  being 
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inside,  that  the  pouch  mny  be  drawB  up  from  the  bottom  by  iL  The 
pouch  is  DOW  pushed  down  to  tJie  bottom  of  the  cavity,  and  if  nooks  and 
corners  exist,  it  is  pushed  out  so  as  completely  to  fill  them.  In  the 
inside  the  pooch  is  packed  with  iodoform  gauze,  as  much  as  is  necessary 
completely  to  fill  up  these  spaces.  This  is  the  advantage  claime<l  hy 
Mikulicz  for  this  method  of  drainage  as  compared  with  the  use  of 
glass  or  rubber  drainage.  Besides  the  disinfectant  properties  of  the 
iodoform  gauze  applied  to  the  entire  wall  of  such  a  cyst,  Mikulicz 
states,  as  one  of  the  advantages  of  his  method*  that,  by  the 
capiilarj^  attraction  of  the  gay7.e,  cver>ihing  is  bmught  out— fluids 
which  a  glass  or  rublier  drain  could  not  bring  out.  We  must  rememl»er 
that  when  we  drain  the  peritoneal  cavity  with  a  glass  drain  down  between 
the  intestines  or  in  the  cavity  of  the  cyst,  we  cannot  always  exi>ect  to 
get  surrounding  organs  in  so  close  contact  with  the  drain  as  to  drive  the 
fluid  out. 

Further,  there  is  this  to  consider:  that  a  glass  drain  put  down  in 
the  free  peritoneal  cavity  has  no  tendency  to  bring  out  the  fluid  accum- 
nhited  at  the  bottom;  the  intestines,  filled  with  air,  will  .dimply  swim 
in  the  fluid,  and  there  is  no  pressure  from  without  that  will  bring  this 
fluid  out  of  the  glass  drain*  while  the  capillarity  of  the  gauze  is  likely 
to  help  in  that  direction.  I  have  had  this  remain  in  all  these  cases  for 
ab*>ut  two  weeks.  As  soon  as  the  discharge  ceases  I  comments  first 
to  pull  out  the  loose  gauze  inside  the  sac.  If  a  space  is  left  after  this 
has  b<?en  pulled  out,  I  press  in  at  that  dressing  a  little  more  gauze. 
This  is  gradually  removed,  and  the  pouch  itself  is  then  pulled  out  l>y 
the  thread  gradually  and  finally.  In  all  my  cases  it  came  out  at  about 
tlie  end  of  the  second  week. 

The  second  case  was  similar  to  the  first,  inasmuch  as  there  was  no 
possibility,  at  least  as  far  as  my  ability  went,  of  getting  the  cyst  out. 
It  was  a  large  cyst  of  eight  years'  development  in  a  woman  fifty  years 
of  age  from  Sioux  City,  Iowa.  A  prolapse  of  the  uterus  had  develoijed 
during  this  time,  and  I  was  able  to  get  out  of  the  cyst,  after  considerable 
dissection,  hardly  more  than  two  square  inches.  I  used  the  Mikulicz 
dniin,  with  the  same  result  as  before.  The  patient  was  operated  upon 
Octolx-r  31,  1880. 

In  the  two  above-mentioned  cases  enucleation  was  impossilile,  and  we, 
with  Ohlshausen,  may  have  to  class  them  under  unfinished  operations, 
so  far  as  the  extirpation  of  the  cyst  is  concerned.  But  in  cysts  of  the 
broad  ligament,  such  an  unfinished  operation  is,  as  a  rule,  followed  by 
undisturbed  and  ix^rfc<:t  recovery,  and  so  I  feel  inclined  rather  to  classify 
the  above-named  method  of  operating  as  a  legitimate  one  for  non- 
enucleable  parovarian  cysts,  than  to  use  the  sr^mewhat  misleading  and 
sinister  term  of  incomplete  oix-ration. 

The  third  case  was  a  woman  fifty  years  of  age,  in  whom  the  cyst  had 
taken  three  years  to  develop.  The  ojx^ration  was  ijcrformed  February 
2,  1887.  The  outside  of  the  cyst  looked  smooth  in  this  case  because 
the  connective  tissue  was  so  loose.  It  was  the  easiest  thing  imaginable 
to  enucleate  it  from  the  retroperitoneal  cavity  in  which  it  was  developed- 
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There  were  not  two  vessels  to  tie,  and  this  accounts  for  the  smoothness 
of  the  outer  surface.  This  cyst  was  a  typically  normal  one  of  that  class, 
as  it  was  covered  all  over  with  the  broad  ligament.  The  fluid  was 
perfectly  clear;  no  remnant  of  blood-clot  was  present. 

Now,  when  the  cyst  has  been  enucleated,  the  question  arises,  what 
to  do.  I  was  afraid  to  leave  this  large  retroperitoneal  wound  without 
drainage,  so  I  used  Mikulicz*s  method,  and  the  woman  is  well.  It 
is,  however,  a  debatable  question,  and  in  the  future  it  is  probable  that 
in  a  case  like  this  drainage  will  not  be  used.  Authorities  like  Okhausen 
very  strongly  recommend,  even  for  a  cavity  as  large  as  that,  not  to  drain 
at  all — not  even  to  unite  the  surface  of  the  peritoneum  so  as  to  exclude 
the  retroperitoneal  wound  from  the  general  peritoneal  cavity.  He  says 
that  when  there  is  no  infection,  no  sepsis,  during  the  operation,  there 
will  be  no  peritonitis,  and  no  septicemia  afterward.  He  also  states 
that  he  usually  leaves  the  cavity  alone  after  these  enucleations,  and  that 
peritonitis  seldom  or  never  follows  as  a  consequence  of  the  operation, 
nor  do  pelvic  abrasions  form. 

This  is  where  the  matter  stands,  and  these  are  the  points  for  dis- 
cussion. I  must  say  that  I  do  not  dare  to  rely  so  fully  on  entire 
asepsis  during  the  operation  as  to  leave  drainage  out.  Undoubtedly 
the  recovery  of  the  patient  is  quicker  and  easier  without  than  with 
drainage,  as  very  often,  in  the  latter  case,  a  fistula  remains  which  may 
keep  open  for  months. 

The  fourth  case  was  an  old  and  rather  anemic  patient,  more  than 
fifty  years  of  age,  but  apparently  sixty.  She  was  pale  and  emaciated, 
and  had  a  large  retroperitoneal  cyst,  located  partly  in  the  peritoneal 
and  partly  in  the  retroperitoneal  cavity,  or,  in  other  words,  of  partly 
extraligamentous  and  partly  intraligamentous  development.  As  a 
natural  consequence,  the  enucleation  was  difficult,  since  the  peritoneal 
cavity  was  once  entered.  On  the  inside  of  the  cyst  were  papillomatous 
masses  such  as  are  found  in  smaller  growths — cystomata  of  the  ovary. 
These,  of  course,  always  indicate  malignancy.  On  the  inside  of  this 
cyst  the  surface  was  rough,  velvety  from  the  diffuse  papillomatous 
condition  of  the  entire  inner  wall,  and  in  some  places  grown  out  into 
a  large  papilloma,  but  in  no  place  smooth. 

The  operation  in  this  case  was  rendered  more  difficult  because  the 
connective  tissue  surrounding  the  intraligamentous  portion  of  the  cyst 
was  comparatively  tense,  and,  further,  because  it  had  grown  up  into 
the  mesentery  of  the  sigmoid  flexure,  so  as  to  be  covered  by  it.  \Vhen 
the  cyst  was  enucleated,  there  was  a  portion  of  the  sigmoid  flexure  that 
I  was  afraid  of. 

There  is  one  other  point  beside  the  intestines  which  we  should  be 
careful  to  avoid  in  the  extirpation  of  these  retroperitoneal  cysts;  that 
is,  the  ureters.  As  soon  as  we  get  into  the  neighborhood  of  the  large 
vessels  in  the  posterior  wall,  we  must  look  carefully  out  for  the  ureters 
and  locate  them  by  palpation,  as  when  the  ureter  is  adherent  to  the 
cyst,  it  may  be  easily  torn.  Mikulicz's  drainage  was  used  in  this  case, 
as  in  the  others.     The  first  three  or  four  days  she  had  no  untoward 
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symptoms,  but  on  the  fourth  or  fifth  day  she  commenced  to  vomit, 
and  became  somewhat  delirious  and  sleepy,  and  died,  the  temperature 
not  having  exceeded  101**  or  102°  F.  I  saw  her  the  evening  before  she 
died,  and  expected,  on  account  of  the  vomiting,  to  find  peritonitis,  but 
there  were  no  local  symptoms  at  all.  Then  I  supposed  it  to  be  sepsis 
without  peritonitis,  but  the  autopsy  showed  the  cause  of  death  to  be 
uremia. 

We  found  in  both  kidneys,  from  pressure  of  the  tumor  on  the  ureters 
in  a  state  of  dilatation,  not  exactly  hydronephrosis,  but  dilatation  and 
subsequent  atrophy,  to  a  sufficient  degree  in  my  opinion  to  account  for 
uremia,  for  we  know  that  patients  with  so  much  degenerative  disease 
of  the  kidneys  of  any  kind  as  almost  to  reach  the  limit  of  secreting  tissue 
are  apt  to  get  uremia  after  operation.  Whether  the  operation  or  the 
anesthetic  is  the  cause,  I  cannot  say;  but  it  is  a  well-known  fact.  After 
the  opening  of  the  abdominal  cavity  Mikulicz's  drain  was  laid  down 
right  between  the  loops  of  intestine,  and,  of  course,  a  local  but  aseptic 
peritonitis  formed  along  the  drain.  You  will  notice  on  the  specimen 
I  now  present  the  impression  of  the  meshes  of  the  tissue  of  the  drain, 
but  outside  of  this  a  perfectly  clear  and  smooth  peritoneum. 

As  I  remarked  before,  the  chief  point  for  discussion  is  the  drainage. 
Olshausen  does  not  drain  in  any  such  cases.  This  may  be  thus  ex- 
plained: He  says  that  in  many  cases  of  this  kind  it  is  impossible  to 
finish  the  operation.  If  we  accept  his  classification,  two  of  my  cases 
would  be  termed  unfinished  operations;  but  I  am  certain  that  with  an 
unfinished  operation  and  a  Mikulicz's  drain,  a  radical  cure  may  be 
effected  just  as  well,  perhaps,  as  if  the  cyst  had  been  taken  out. 


VAGINAL  HYSTERECTOMY  * 

THE  ACTUAL  STATUS  OF  THE  OPERATION  AND  REPORT 

OF  4  CASES 


In  the  short  space  of  eight  years,  since  1879,  when  Czemy,  Billroth, 
Schroder,  and  Mikulicz  revived  vaginal  hysterectomy,  a  large  number 
of  operations — probably  nearly  500 — ^have  been  performed,  and  a  con- 
siderable amount  of  literature  on  this  subject  has  been  brought  forth. 
In  spite  of  adverse  criticism  and  the  apparent  gravity  of  the  operation, 
it  has  had  a  more  thorough  and  general  trial  than  could  have  been 
expected  in  so  short  a  time,  and  for  an  operation  attended  by  the  uncer- 
tainty as  to  results  which  pertains  to  all  operations  for  malignant 
tumors. 

Modern  surgery,  with  its  allowance  of  more  radical  and  wider  lines 
for  the  operations  for  the  removal  of  sarcomata  and  carcinomata,  has 
generally  procured  a  larger  percentage  of  definite  cures  for  these  tumors 
in  all  parts  of  the  body.  Although  a  percentage  of  between  10  and  iO 
permanent  cures  seems  small,  yet  it  holds  out  a  distinct  ray  of  hope 
as  compared  with  inevitable  death  on  the  side  of  non-interference — a 
ray  strong  enough  to  cause  operations  of  this  kind  to  be  kept  up,  even 
if  the  immediate  risk  to  life  is  considerable.  This  immediate  mortality, 
however,  must  be  within  certain  limits  to  permit  of  the  general  ado|>- 
tion  of  an  operation.  Freund's  abdominal  hysterectomy,  with  its 
mortality  of  70  per  cent.,  was  too  grave  even  for  malignant  tumors. 
Vaginal  hysterectomy,  with  an  initial  mortality  of  about  30  per  cent., 
was  not  so  grave  as  to  prevent  the  general  adoption  of  the  operation. 
But  even  this  mortality  has  been  one  of  the  main  arguments  advanced 
from  the  beginning  against  the  practicability  of  the  operation.  It  is, 
therefore,  an  important  question  to  ask:  Has  vaginal  hysterectomy 
become  less  dangerous  since  its  revival  by  Czerny  in  1879? 

The  mortality  from  the  operation  for  the  first  five  years,  up  to  1884, 
has  been  stated  by  Munde  to  be  28  per  cent.  In  a  paper  read  before 
the  American  Gynecological  Association  in  1884  he  tabulated  all  the 
cases  to  be  found  in  the  literature,  both  in  Europe  and  in  the  United 
States.  The  number  of  operations  was  ^5,  with  72  deaths.  For  the 
operations  of  1885,  recorded  in  Virchow's  Jahresbericht  for  1886,  the 
mortality  is  already  much  lower.  I  find  reports  from  32  operators  of 
106  cases,  with  17  deaths,  or  16  per  cent.  R.  Martin  reports,  in  his  work 
of  1887,  66  cases  with  11  deaths,  or  16  per  cent.     Special  reports  from 
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n  the  past  year  show  even  more  favorable  results. 
Thus  we  find  reported  by  Klotz  17  eases,  with  no  deaths,  and  by  T. 
Gaillard  Thomas.  15  cases,  with  no  deaths.  Most  valuable,  however, 
from  the  large  number  of  cases,  are  tlie  recent  reports  of  Fritsch  and 
Leopold.  Fritst^h  reports  BO  eases,  with  7  deaths,  or  \l%  per  cent., 
and  Leopold,  48  cases,  with  3  deaths,  or  B.25  per  cent.  The  reports  from 
the  last  operators  include  all  their  operations  from  1883  to  1887,  Ijco- 
pold*s  mortality  of  6,^  per  cent,  is  the  lowest  on  record  for  a  large 
number  of  cases. 

In  the  bejLrinning  of  his  work  in  this  line  e%^ery  operator  has  undoubt- 
edly operated  in  cases  which  were  too  far  advanced  for  reasonable  hope 
of  eradication  of  the  dLsetise.  The  more  recent  the  origin  of  the  tumor, 
and,  consequently,  the  more  lirniled  the  extent  of  the  growth,  the 
better  are  the  immediate,  as  well  as  the  remote,  prospects  for  the  patient. 
If,  then,  in  future,  the  cases  for  operation  are  properly  selected,  we  may 
expect  that  the  mortality  will  reach  a  r€*asonably  low  figure,  I  think 
we  must  agree  with  Fritsch  in  his  statement  that  he  has  *'no  doubt 
that  in  the  near  future  the  mortality  in  general  will  come  down  to  3  or 
4  per  cent." 

It  certainly  seems  remarkable  and  far  surpassing  all  expeetattons 
that*  in  less  than  ten  years  after  the  rein troduct ion  of  this  operation 
in  surgery,  its  mortahty  should  have  come  down  to  almost  the  same 
point  as  that  from  laparotomy  for  ovarian  tumors.  Ovariotomy 
required  a  much  longer  series  of  years  to  attain  the  point  of  safety 
w^hich  it  has  now  gained.  Vaginal  hysterectomy  for  carcinoma  may 
now  Im?  said  to  be  not  more  dangerous  than  the  extirpation  of  a  carcino- 
matous mamma,  with  removal  of  the  axillary  glands,  for  which  oper- 
ation Billroth  ill  1880  gave  a  mortality  of  10  per  cent, — a  percentage 
still  further  reduced,  as  shown  by  Schmidt,  from  KUster's  servic-e  in  the 
Augusta  Hospital  in  Berlin,  to  5,2  per  cent. 

The  partial  of^eration  of  low^  or  high  vaginal  amputation  of  the 
cervix  has  been  urged  as  a  substitute  for  vagina!  hysterectomy  in  all 
eases  of  carcinoma  of  the  vaginal  portion,  and  the  more  limited  cases  of 
carcinoma  of  the  cervix.  The  former  operation  is  said  to  he  much  less 
dangerous  than  the  latter.  We  must  then  ask  the  question:  Are 
partial  operations  on  the  carcinomatous  uterus,  provided  they  permit 
of  the  effective  removal  of  the  tumor,  preferable,  as  being  much  less 
dangerous  than  the  operation  of  total  extirpation? 

Pawlik  reports  a  large  series  of  galvanocaustic  operations  from 
Braun's clinic  in  Vienna— 137 cases,  with  10 deaths;  that  is,  7^  percent. 
In  H  of  the  cases  of  reco%'ery  late  hemorrhages  of  a  severe  character 
were  observed.  Schroder  reports  VM  amputations  of  the  vaginal 
portion  and  cervix,  with  10  deaths  from  sepsis—that  is,  7,4  per  cent. 
WaUace  reports  10  cases  with  £  deaths,  or  ^0  |>er  cent,  Gusserow  has 
had  S3  cases,  with  3  deaths,  or  9  per  cent. 

We  may  thus  conclude  that  if  the  mortality  of  total  hysterectomy 
is  in  the  neighborhood  of  10  per  cent.,  the  operation  is  not  much  more 
dangerous  than  the  partial  vaginal  operation,  and  agree  with  Schatz^ 
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who  wrote  in  1BB3:  *'The  danger  of  the  high  vaginal  amputation  does 
not  seem  to  be  much  smaller  than  that  of  the  total  extirpation." 

A  much  larger  field  than  hitherto  will  undoubtedly  be  accorded  in 
future  to  vaginal  hy-stcrectomy.  It  is  in  many  cases  almost  impossible 
to  determine,  during  the  operation,  how  far  up  into  the  wall  of  the 
uterus  the  carcinomatous  tissue  exlcnds.  Even  with  a  mortality  of 
^5  per  cent,  from  total  extirpation  Gusserow,  in  doubtful  cases,  prefers 
this  to  the  partial  operations.  In  this  connection  he  states:  **The 
safer  the  total  extirpation  becomes,  the  more  will  it  take  the  place  of 
amputation  of  the  cervix," 

The  experience  in  a  very  comj ilicatetl  case  of  Binswanger  is  of  import- 
ance in  our  choice  of  operation.  He  fountj  a  perfectly  isolated  portio 
carcinoma,  accompanied  by  an  also  isolated  carcinomatous  degeneration 
of  the  mucous  membrane  of  the  fundus.  It  is  generally  accepted  as  a 
law  in  surgery  of  the  mammary  gland  that,  however  localized  a  small 
carcinomatous  nodule  may  be,  nothing  less  than  the  removal  of  the 
entire  gland^-and,  I  think  it  safe  to  add»  the  lymphatics  of  tlie  axilla — 
would  be  the  safe  oiierative  {Jroccdure  to  adopt.  It  can  thus  be  under- 
stood that  authors,  as  Sanger,  Ijcopold,  Fritsch,  who  believe  in  a  low 
mortality  for  vaginal  hysterectomy,  require  this  ojieration  to  be  done  in 
all  cases  of  limited  carcinomata,  even  small  carrinoniata  of  the  vaginal 
portion,  to  the  exclusion  of  any  of  the  partial  operations.  Fritsch  calls 
attention  to  the  fact  that  a  strict  line  of  demarcatit>n  l>etween  carcinoma 
of  the  cervix  and  of  the  xaginal  ]>ortion,  as  descriiied  by  Ruge  and  Veit, 
in  their  classic  article  on  "Uterine  Carcinomala,"  does  not  exist  in  all 
cases.  Some  ajiparent  portio  carcinomata  extend  deeply  up  into  the 
cervix.  It  is  often  impossible,  during  a  partial  operation,  to  determine 
whether  we  operate  in  heaUhy  tissue  or  not;  consequently,  in  the  major- 
ity of  such  cases,  total  extirj>ation  is  safer  as  a  raclical  cure  of  the  car- 
cinoma than  partial  operation, 

Indicaiiona. — It  is  important  to  determine  in  a  given  case  whether 
a  carcinoma  can  be  operated  upon  with  success,  or  if  it  should  be  let 
alone.  Cancerous  invasion  of  any  of  the  tissues  surrounding  the  uterus 
is  a  contraindication  for  an  operation.  Especially  unportant  is  the 
mobility  of  the  organ.  Impaired  mobility  usually  means  invasion  of 
the  broad  ligaments,  and  to  this  rlass  lie  long  most  of  the  cases  in  which 
the  operation  has  had  either  to  lie  abandoned  or  has  been  exceedingly 
difficult  and  dangerous,  and  been  followed  by  speedy  relapse  in  loco. 
If  the  uterus  is  not  fairly  movalile,  the  technical  difficulties  of  the 
extirpation  are  welbnigh  in.surmountable.  At  the  same  time  we  must 
be  aware  of  the  possibility  of  meeting  w  ith  conmiencing  carcinoma  in  a 
uterus  immobilized  by  independent  para  met  ritic  exudates.  If  in  such 
a  case  we  are  able  to  make  a  diagnosis,  there  is  the  possibility  of 
enucleating  tlie  uterus  from  the  connective-tissue  masses  in  which  it  is 
embedded  without  opening  the  peritoneal  cavity— the  so-called  extra- 
peritoneal vaginal  hysterectomy.  This  operation  was  performed  yeare 
ago  by  Czerny,  and  it  has  been  lately  recommended  by  Frank.     As 
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the  Cixses  up  to  this  time  are  so  few,  and  the  descriptions  of  them  so 
incomplete,  further  experience  is  needed. 

Recently,  vaginal  hysterectomy  has  been  resorted  to  in  diseases  of 
the  uterus  other  than  malignant  tumors.  Besides  a  not  inconsiderable 
number  of  operations  for  prolapse  of  the  uterus,  Leopold  has  made  the 
extirpation  for  severe  neurosis;  Bernays,  Frank,  and  others  for  retro- 
flexion, and  Frank  in  several  cases  of  chronic  granulating  adenomatous 
endometritis,  when  complicated  by  hemorrhage  or  parametritis.  As 
yet,  the  last  named  as  indications  for  the  operation  do  not  seem  to  be 
generally  accepted. 

The  operation  itself,  as  far  as  the  details  of  the  procedure  are  con- 
cerned, is  remarkably  unsettled,  and  it  is  difficult  to  tind  two  surgeons 
who  operate  exactly  in  the  same  manner.  The  principal  object  to  be 
attained  in  the  choice  of  operation  Is  security  against  hemorrhage  and 
sepsis  of  the  abdominal  cavity,  as  well  as  of  the  vaginal  wound.  The 
more  recent  changes  in  the  operation  in  this  direc^tion  have  undoubtedly 
contributed  to  lessen  its  immetliatc  mortality. 

The  same  preparatory  measures  are  generally  adopted  as  for  lapa- 
rotomy, with  a  view  to  having  the  alimentary  canal  empty.  Thorough 
disinfection  of  the  vagina  is,  in  the  case  of  an  ulcerating  carcinoma, 
rather  difficult,  and  opinions  are  divided  whether  the  removal  of  the 
fetid  carcinoma  tissue  with  the  sharp  spoon  should  lake  place  a  day  or 
two  l>efore  the  operation  (Hegar),  or  whether  it  can  be  post|Joned  so  as 
to  l>e  the  first  step  in  the  operation  (I^eopold  and  Fritsch).  It  seems 
most  convenient  to  do  all  the  operating  at  once,  when,  as  has  been 
demonstrated  by  the  two  last-named  operators,  sufficient  immediate 
disinfection  can  he  had  during  the  operation. 

The  lithotomy  position  is  the  one  almost  exclusively  chosen  as  the 
most  convenient.  Only  a  few,  such  as  A.  P.  Dudley,  of  New  York, 
prefer  to  operate  in  Sims'  position.  Munde  tried  this  position,  but  gave 
it  up  as  inconvenient.  It  would  seem  that  lilood  and  irrigation  fluid 
would  be  more  likely  to  enter  the  abdominal  cavity  in  Sims'  jjositiou, 
on  account  of  the  difTerence  in  pressure  in  the  vagina  and  abdominal 
cavity  chanicteristic  of  the  latter  position. 

It  will  tje  necessary  to  divide  a  narrow  vagina  posteriorly,  to  make 
room  for  the  operation.  Simon's  specula,  or  retractors  of  different 
sixes,  or  Fritsch 's  sj^eculuni,  witli  an  apfmratus  for  constant  irrigation, 
may  Ije  used. 

It  does  not  matter  whether  the  uterus  is  drawn  down  into  the  vulva 
with  a  strong  loop  of  silk  or  the  forceps,  provided  the  cervical  tissue 
has  consistence  enough  to  give  a  good  hold.  Mikulicz's  loop  of  silk 
through  the  lower  part  of  the  parametria  does  not  help  materially  in 
bringing  the  uterus  down,  although  it  may  assist  in  making  the  division 
of  the  lateral  attachments  bloodless.  Fritsch  lays  great  stress  on 
commencing  the  operation  by  detaching  the  parametria  from  the  sides 
of  the  c^ervix,  which  he  accomplishes  in  the  following  manner:  He 
divides  the  parametria  after  successive  ligatures  en  mame  of  portions 
of  the  tissue,  each  one  deeper  than  the  preceding  one,  until,  after  three 
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to  five  such  ligalyres,  the  lower  border  of  the  lateral  ligament  Is  reached. 
Hemorrhage  from  the  uterine  artery  or  its  branches  is  thus  prevented 
alioost  entirely*  and  the  uterus  becomes  loose,  aud  can  very  easily  be 
brought  down  into  the  vulva  so  as  to  give  greater  facility  to  the  suc- 
ceeding steps  ill  the  operation. 

Ill  the  detachment  of  the  bladder  and  rectum  from  the  cervix  Martin^ 
and  Hegar  try  to  avoid  hemorrhage  from  the  vaginoperitoneal  wound 
surface  by  a  row  of  sutures,  including  successively  one  portion  after 
another  of  the  tissues  to  be  divided.  This  procedure  takes  a  good  deal 
of  tinie»  some  of  which  may*  however,  be  saved  by  not  having  to  ligate 
bleeding  points  after  the  division,  hemorrhage  from  which,  although  not 
copious,  may  sometimes  prove  very  troublesome. 

The  opening  of  the  perit<meal  cavity,  before  and  behind  the  uterus* 
should  always  be  preceded  by  a  renewed,  thorough  disinfection  of  the 
entire  field  of  operation.  Right  here  arises  the  question  of  keeping 
septic  material  out  of  the  peritoneal  cavity.  If  all  hemorrhage 
stripped  by  the  alio ve- mentioned  precautions,  sepsis  could  only 
from  contact  lietween  the  peritoneum  and  the  carcinomatous  cervij 
and  uterine  canal.  Fritsch  recommends  that  the  posterior  fornix  be^ 
left  in  connection  with  the  uterus  until  the  very  last — that  is,  until 
after  the  delachment  of  the  bladfler  and  the  ligation  of  the  broad  liga- 
lucnts.  A  disinfected  sponge  is  passed  up  between  the  uterus  and  the 
Idadder,  and  placed  above  and  behind  the  fundus.  To  the  sponge 
sliouki  he  attached  a  loop  of  silk  or  silver  wire  (Leopold),  as  difficulty 
has  sometimes  been  experienced  in  fintjing  and  removing  a  loose  s|K>nge 
from  the  pelvis.  Fritsch  draws  down  the  fundus  of  the  uterus  through 
the  anterior  culdesac  while  he  li gates  the  broad  ligaments,  thus  leaving 
the  carcinomatous  cervix  in  the  posterior  fornix,  which  has  not  yet 
been  opened,  and  avoids  contact  with  the  peritoneum  by  making  the 
division  of  the  jjosterior  fornix  the  hist  stei>  in  the  detachment  of  the 
uterus. 

Leopold  opens  into  Douglas'  fossa  before  ligating  the  broad  liga- 
ments, but  he  never  turns- — that  is,  anteverts  or  retroverts  the  uterus. 
During  the  ligation  of  the  ligaments  the  uterus  is  left  in  place,  so  that 
the  earcinonuit€>us  cervix  remains  down  in  the  vagina  during  the  entire 
operation, 

I  have  some  doulit  whether  it  is  convenient  or  even  possible  in  all 
cases  to  keep  the  uterus  in  siiu  during  the  ligalion  of  the  broad  ligament. 
In  my  first  case,  in  which  the  fundus  wa.s  smalb  it  was  natural  and  easy. 
In  the  second  case,  in  which  the  uterus  was  larger,  I  found  it  easier  to 
antevert.  Thus,  Fritsch's  advice  in  this  direction  appears  more  applic* 
able  to  cases  in  general. 

Ligatitm  of  the  broad  ligaments  is  one  of  the  most  important  stei>s  in 
hystertvtomy,  inasmuch  as  the  large  vessels,  uterine  and  spermatic^ 
must  be  ligated  witli  entire  safety  so  iis  to  avoid  fatal  hemorrhage. 
Fear  of  not  thus  set^uring  the  vessels  from  l>lecding  ha^  brought  forth  a 
great  variety  of  methods  to  attain  this  end. 

The  use  of  the  gahanocautery  and  thermocautery  to  insure  security 
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against  hemorrhage  from  the  broad  ligaments  has  been  occasionally 
tried  by  Anderson  and  Simpson,  atid  speedily  abandoned  as  unsafe; 
Simpson's  jmtient  died  from  secondary  hemorrhage. 

Ligation  en  masse  has  been  used  by  liillrolh,  Wolfler,  Mikulicz, 
Schroder,  and  Thiersch,  The  dangers  of  ligation  en  mmse,  from  its 
liability  to  slip,  compelled  Billroth  to  compress  the  ligament  with  strong 
forceps  before  applying  the  ligature.  Schroder  added  several  separate 
ligatures.  Olshausen  used  a  Cintrat's  wire  constrictor,  and*  later, 
elastic  ligature. 

Ligation  in  Portions, —<lzeTny  had  already  ligated  in  three  portions, 
and  many  operators  foUow^ed  this  method. 

Hemoiftatic  forceps  left  in  place  for  twenty-four  to  thirty-six  hours 
(Pean). 

Partial  ligation,  step  by  step,  is  probably  the  safest,  and  now^  the 
most  commonly  adopted,  method.  It  is  hardly  necessar>%  as  Hofmeier 
proposed,  to  divide  the  ligament  between  successive  double  ligatures,  as 
there  is  very  little  hemorrhage  from  the  uterine  ends  of  the  vessels. 
Thus  the  single  ste|>  ligatures,  as  proposed  by  Siinger,  and  now  used  by 
Martin,  von  Teuffcl,  I*>itsc!i,  Leopold,  and  many  others,  is  at  present 
regarded  as  the  safest  methixl  of  procedure. 

The  treatment  of  the  peritoneal  and  vaginal  wound  is  of  paramount 
importance,  inasmuch  as  thereupon  depends  the  prevention  of  septic 
inflammation  in  the  peritoneal  cavity,  as  well  as  in  the  tissues  within 
the  pelvis.  Great  diversity  of  opinion  still  prevails  as  to  the  best  method 
to  be  adopted. 

Schatz  procures  drainage  by  keeping  the  patient  in  a  sitting  position 
during  the  after-treatment — a  method  altogether  incon%'enient  for  the 
patient, 

Schroder  has  left  Ixith  wounds  oijeti;  united  the  broad  ligament  with 
the  lateral  corner  of  the  vaginal  wound,  and  placed  a  T-shaped  drainage- 
tube  in  Douglas^  fossa. 

Olshausen  uses  a  drain  in  Douglas'  fossa  and  iodoform  gauze  in 
the  vagina. 

Martin  uses  a  T-shaped  drain  in  Douglas'  fossa.  Bottini,  Simpson, 
Thiersch,  Leopold,  and  Fritsch  use  iodoform  gauze  drain  from  Douglas* 
fossa  doTim  into  the  vagina. 

The  peritoneal  wound  has  been  partially  united,  and  an  opening 
into  the  peritoneal  cavity  left  for  drainage,  either  in  the  center  or  at 
each  corner  of  the  wound  (Czerny).  The  peritoneal  wound  has  been 
left  open,  and  the  vaginal  wound  partly  united  (Siinger);  iodoform 
gauze  in  the  vagina,  the  peritoneal  wound  united,  and  the  vaginal  wound 
left  open  (Billroth,  Wolfler,  Mikulicz,  Kaltenbach,  von  Teuffel, 

The  peritoneal  wound  has  been  united  and  the  vaginal  wound  partly 
closed  (TaufferJ.  Regarding  this,  Tauffer  makes  the  following  remarks: 
**  I  am  convinced  the  total  or  partial  leaving  open  of  the  vaginoperitoneal 
Tivound  represents  a  stage  in  the  development  of  vaginal  hysterectomy 
which  will  soon  be  passed  by,  and  that  the  total  closure  of  the  wound 
by  suture  will  be  generally  adopted/' 
31 
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In  most  cases  of  vaginal  hysterectomy  no  wound  surfaces  are  left 
in  the  peritoneal  cavity,  and  consequently  there  seems  to  be  nothing 
to  drain.  When  the  ligatures  in  the  broad  ligaments  are  brought  out 
into  the  vagina  and  kept  there  by  sutures,  there  seems  to  be  less  reason 
to  drain  after  vaginal  hysterectomy  than  after  uncomplicated  cases  of 
ovariotomy  or  oophorectomy.  In  one  of  my  cases  (Case  I)  total  closure 
of  the  wound  was  followed  by  a  perfectly  aseptic  course  of  after-treat- 
ment. 

Shall  the  ovaries  and  tubes  be  removed,  or  can  they  be  left?  In  the  ma- 
jority of  vaginal  hysterectomies  as  yet  on  record  the  ovaries  and  tubes 
have  been  left,  and  yet  complaints  of  sufferings  from  periodic  disturb- 
ances in  these  organs  are  of  very  rare  occurrence.  Schroder  and  Tauffer 
report  one  case  each  in  which  pain  afterward  might  be  referred  to  the 
ovary.  Schr5der's  patient  had  pain  at  the  time  of  her  menstrual  period, 
but  there  was  never  any  hemorrhage.  TauflFer's  patient  had  pain  in  an 
ovary,  supposed  to  be  included  in  the  cicatrix. 

Fritsch  advises  that  the  ovaries  and  the  tubes  be  removed  when  the 
patient  is  young,  and  the  organs  can  be  brought  down  in  the  wound  with 
reasonable  ease.  Leopold  gives  similar  advice.  Brennecke  is  of  the 
opinion  that  the  ovaries  and  tubes  can  always  be  left  without  any  dis- 
advantage to  the  patient.  The  ovaries  left  in  seem  in  a  short  time  to 
become  atrophic  and  cease  to  have  any  physiologic  activity.  He  saw, 
quite  commonly,  especially  in  younger  patients,  more  or  less  vague 
menstrual  molimina  in  the  first  two  to  six  months  after  the  operation, 
but  after  that  time  they  disappeared  entirely.  There  would  thus  seem 
to  be  no  reason  to  complicate  hysterectomy,  which  in  itself  is  a  suffi- 
ciently long  operation,  by  removal  of  the  uterine  appendages,  except  in 
cases  where  these  are  found  to  be  diseased. 

The  mishaps  of  the  operation  seem  to  become  more  and  more  rare,  be- 
cause the  advanced  cases  are  not  operated  upon,  and  because  the  re- 
quirement that  the  uterus  shall  be  freely  movable  is  more  strictly  ad- 
hered to.  Thus  the  difficulties  in  separating  the  uterus  from  its  sur- 
roundings are  the  more  easily  overcome. 

Opening  into  the  bladder  still  not  infrequently  occurs,  even  in  the 
hands  of  the  most  skilful  operators  (Czemy,  Olshausen,  Fritsch,  Martin, 
Hofmeier,  and  others).  The  opening,  however,  has  usually  no  more 
serious  consequences  than  the  existence  of  a  temporary  vesicovaginal 
fistula,  which  generally  closes  spontaneously  in  a  few  weeks. 

Injury  to  the  Ureter. — It  was  a  common  occurrence  in  the  abdominal 
hysterectomy  of  Freund  that  one  or  both  ureters  were  either  divided  or 
ligated.  In  the  vaginal  hysterectomy  injury  to  the  ureter  is  just  as 
rare  as  injury  to  the  bladder  is  common.  Starck,  in  1882,  had  to  remove 
a  piece  of  the  ureter  because  it  was  involved  in  carcinomatous  tissue. 
Boeckel,  in  1884,  had  an  injury  to  the  ureter,  probably  from  its  being 
included  in  a  hemostatic  forceps,  which,  according  to  Pean's  method  of 
operating,  was  left  in  permanently.  In  both  cases  subsequent  nephrec- 
tomy was  resorted  to  successfully.     In  early  operations  with  a  movable 
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yteriis  there  is,  in  the  nicxlern  method  of  operating,  little  or  no  danger  of 
injuring  the  ureter  durinjjj  vaginal  hysterectomy. 

Permanent  recorenj  after  vaginal  hysterectomy  for  carcinoma  de- 
pends, as  in  all  other  remo%'als  of  malignant  tumors,  partly  on  the  ana- 
tomie  characteristics  of  the  latter  and  partly  on  early  operation.  The 
reports  from  the  literature  in  this  regard  are  imperfecta  because  the 
operation  is  new  and  the  reports  recent,  and  a  number  of  patients  have 
been  lost  sight  of  or  their  later  condition  has  never  been  reported. 

If  we  consider  freedom  from  relapse  two  years  after  the  operation  as 
a  permanent  recovery, ^ — ^a  view  that  is  generally  adopted, — it  is  almost 
astonishing  to  sec  a  percentage  of  permanent  recovery*  amounting  to  39 M 
per  cent-,  as  published  by  Munde  in  a  select  series  of  cases  whicli  included 
onl3"  cases  of  early  operation,  H'i  in  all,  with  3^  permanent  recoveries. 
Still  more  favorable  are  the  reports  published  by  Leopold,  which  give 
more  than  two-thirds,  or  69  per  cent.,  of  radical  cures. 

We  are  certainly  not  accustomed,  from  other  fields  of  surgery,  to  ex- 
pect so  beneficial  results  from  operations  for  malignant  tumors.  Is  this 
because  carcinomata  of  the  uterus,  in  most  cases,  belong  to  the  benignant 
variety,  oi"  is  it  that  the  uterus,  being  a  comparatively  well-isolatetl  organ, 
gives  favorable  chances  for  operating  in  healthy  tissue  by  keeping  the 
tumor  localized  for  a  certain  length  of  time. 

Should  further  reports  coincide  with  the  foregoing  statistics,  it  seems 
evident  that  vaginal  hysterectomy  for  carcinoma  gives  better  chances  for 
the  patient  than  operations  for  carcinoma  in  any  other  part  of  the  body. 


C'ase  I. — Mrs.  E.  C  M.,  Iwenty-inghl  years  of  nge.  marrietL  rf^iditig  in  Chicago,  csme 
lt>  my  office  on  June  10,  1887.  Her  mother  died  of  eaneer  of  llie  ijtunmch.  The  patient 
commenced  to  men^jtrnrtte  at  the  age  of  fifteen,  and  was  alway^j  regular  until  the  time  of 
her  marriage,  in  Cictober,  IH86.  After  that  time  the  mense^i  became  .somewhat  irregnlar, 
and  shortly  afterward  some  leukorrhea  appf^-ared.  The  discharge  gradually  increased* 
and,  in  the  spring  of  \HH7,  became  of  a  somewhat  fetid  i>dor*  which  caused  her  to  apply 
for  treatment.  In  January,  1887.  the  menstrual  flow  was  exce^isive,  and  in  Februanir'  she 
was  examined  hy  Dr.  S.  D-  Jactihson,  of  this  city,  who  kindly  informed  me  of  the  hn^al 
c?ond)lion  of  the  patient,  tie  found  on  the  posterior  side  of  the  vaginal  fKirlion  of  the 
uterus  a  flat  erosion^  l^  int^h  long  and  ^4  inch  broad,  surroundeil  by  five  or  six  small 
nodules  Uxiking  like  ovida  Xabothi.  In  nareosii*  the  erosion  Wi%s  scrapexi  off  with  the  sharp 
spoon,  and  the  bleeding  Jiiirface  ca uteri jsed  with  a  mixture  of  equal  parts  of  chlorid  of  tine 
Ami  alcohol.  For  two  months  it  looked  as  if  the  loss  of  substance  won  Id  heal  iip»  but  in 
May  a  smatl.  cauliflower-like  excrescence  appearetl  upon  the  surface. 

On  examination  I  found  the  following  condition:  The  patient  is  p^de,  but  not  ema- 
ciated. She  seems  to  be  in  gfjotj  health,  except  for  the  di.^charge  from  the  vagina.  Exam- 
ination p«?r  vaginam  shows  the  right  half  of  the  vaginal  portion  of  the  uterus  t**  iw  the  seat 
of  a  hard,  nodular  mass.  F^xtirpation  of  the  carcinoma  was  agreed  ujKJn,  the  methm)  of 
operating  being  left  undecided.  If  vaginal  amputation  of  the  cervix  proved  to  be  insuffi- 
cient for  the  removal  of  all  the  diseased  tissue,  then  total  extirpation  of  tlie  uteruit  would 
have  to  be  resorted  to. 

On  June  !4th  the  patient  entered  Emergenry  Hospital.  She  was  prepared  for  the 
operation  in  the  usual  way.  by  being  kept  fm  liquid  diet  for  several  days,  by  thorough  dis- 
infection of  the  vagina  by  antiseplie  injeetions,  and  by  shaving  of  the  evternal  genitals. 

On  June  17th  I  operated,  in  the  presence  of  Dr.*.  Jacotiison.  Hall  (Sr.  and  Jrj.  Engerl, 
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Otto,  ami  HulmlKx%  in  the  folltimnngmatiiier:  The  patient  wms  pluf^cd  in  the  Utiiotomy  poai* 
titm,  und  the  viigina  heM  open  by  Simun's  specula.     The  narrowness  of  the  vagina  oeeesst- 
tiited  bilateral  iiieisioriit  in  its  ixwterior  walls.     The  healthy  pari  uf  the  vaginal  portion  w^& 
seized  with  heavy  \yiselhim  fort-eps,  and  the  iiteru.H  drawn  down  lowwrti  the  vulva,     X 
loop  of  hea\y  silk  was  posted  through  u  foJd  of  tlie  liitend  fornix,  through  tJie  lower  part 
of  the  hnmil  ligumont,  an  inch  outiside  of  and  iihove  the  vaginal  portion,  and  knotted, 
with  a  view  to  seenring  the  uterine  vess<^'b,  and  ua  a  help  to  the  further  draw  mg  down  afJ 
the  uterus.     A  circnlar  iueision  was  now  niatk*  } :;;  inch  outside  of  the  carcinoma  and  the  , 
vaginal  portion.     The  parametrium  or  lower  part  of  the  broad  ligunient  was  divided  with- 
out ruiieh  hemorrhage;  each  bleeding  vessel  was  setnired  by  forceps  and  Ligated  with  catguL  , 
The  ntcrus  eoiild  now  he  brought  down  into  the  introitus.     The  carcinomatous  tissue  wail 
scrft|>ed  otf  from  the  ulcerate*!  snrfaec  with  a  sharp  spoon*  leaving  a  cavity  in  the  n^lA 
posU'rior  half  of  the  eiTvix  extending  upward  clo-ne  to  the  internal  os. 

It  was,  therefore,  tbonglit  advijsidile  to  remove  the  uterus  in  toto.     Thorough  disJn-J 
fectiou  of  the  cancerous  cavity  and  the  vagina  wai-!  now  made  with  1  :  HKK)  c^irrosivc  sub 
limiite  stjlulion.     The  distinction  between  the  uterus  and  the  bladder  wuij  ver>'  easily  made  ] 
with  blunt  instrunu^nts,  and  Hnally  the  iK*ritoneuni  wa.s  flivided  in  the  ve^sico-uterine  fo»9ia. 
From  this  opening  a  flat  a^wptie  spongt^  was  pasMnl  up  in  the  small  tHdvii?,  and  a  loop  of 
heavy  silk  was  passtni  through  the  lower  part  of  the  body  of  the  utenis,  to  furnish  a  belter 
hold  on  the  latter  than  the  vuli*elluni  forceps  could  give.     Dissection  between  the  cer\'ix 
and  rectum  was  next  made  with  blunt  instruments,  and  the  peritonetmi  divide*!.     Thi? 
remainder  of  the  left  lir(»ad  ligament  ^ns  secured  by  hmiking  the  left  index-finger  around 
it»  and  transfixed  by  a  double  sitk  ligature.     It  was  then  divide<l  between  this  and  thff 
uterus  without  turning  the  l>otly  of  the  latter  down  into  the  vagina. 

All  visible  divided  vessels  were  now  ligated  with  catgut:  ttie  right  brtiad  ligament  was 
treated  as  the  left  had  bei^n,  without  difficulty,  and  the  uleru8  was  ri'Uioved.  The  aseptic 
Sponge  originally  inserted  was  now  replacetl  t>y  a  larger  one,  which  kept  the  omentum  and 
small  intestines  out  of  sight.  The  cut  ends  of  the  broitd  ligament  were  drawn  down  into 
the  vagina,  and  united  by  sutures  to  the  hiteral  wall  of  the  ct»rvuc.  As  the  ovaries  and 
tabes  did  not  come  down  easily  into  the  vaginal  wound,  it  was  decided  to  leave  them  in. 
Sutures  were  now  passed  unteroposteriorl)-  through  the  vagina!  wall  of  the  anterior  eer>-ix, 
the  posterior  Baps  of  the  peritoneum,  and  finally  nut  through  the  posterior  vaginal  wall 
into  the  wigina.  Six  such  sutures  were,  for  the  lime  being,  left  long  and  secured  by  henuv- 
statie  forceps.  Hefore  knotting  these  sutures  the  Hat  sponge  wjls  removiNi  from  the  pelvis, 
anil  the  toilet  of  the  p+^lvic  abdominal  cavity  made  by  smaller  sponges  held  b^'  long  artery 
forceps  until  they  came  out  dry  and  blotKlless.  Finally,  the  f>elvi«  was  iodofomiized  by 
means  of  a  sponge  dusted  over  with  iLidoform.  The  wound  surface*  between  the  vagina 
and  peritoneum  were  then  thoroughly  cleanse<l  with  1  :  4000  corrosive  sublimj&te  solution 
and  itwloformized.  The  vaginal  sutures  wert*  now  knotted,  thus  closing  hemietically  at 
the  same  time  the  peritoneal  cavity  and  the  vaginal  wound.  The  ends  of  all  sutures  and 
ligatures  were  cut  otf  1^^  iruhes  from  the  knot.  The  vagina  was  irrigated  with  1  :  1€ 
corrosive  sublimate  solution,  ^lusted  over  with  Imlofopm,  and  a  light  pad  of  iodoform  gau 
was  left  In  the  vagina.  The  p^^sterior  incisions  in  the  introitus  of  the  vagina  were  united 
with  sutures  and  covered  with  iiHioforni  gauze  ilressing. 

The  operation  lasted  two  hours,  at  the  end  of  which  time  the  pulse  was  90  and  strong- 
There  were  no  signs  of  c^)llapse  whate\  er.  The  course  of  the  after-treatment  was  per- 
fectly a.wptic.  There  was  no  rise  in  temperature  nor  pulse,  and  no  faun.  For  tlie  first 
few*  days  there  was  a  little  son^ness  in  the  region  (*f  the  wound.  After  slight  vomitin 
from  the  ether  the  patient's  appetite  improved  ratiidly.  and  the  first  passage  from 
bowels,  on  the  sixth  day,  was  entirely  painless.  She  nut  up  at  the  beginning  of  the  third 
week,  and  the  ligatures  of  the  left  broad  ligament  were  liKuscned  and  removed  on  the 
twentieth  day.     On  the  right  broad  ligament  they  still  remained  attached  to  the  morttBed 
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IKTipheral  end  of  the  ligament,  which  was  iiol  detached  until  a  week  h»ter.     On  the  patient's 
discharge  from  the  ho,<jpitnl,  Jidy  13lh,  the  trans veriH.-  linear  ^ountl  was  complclely  closed. 


Case  IL^^tlrs.  M.  McE,,  aged  tliirty,  was  udinitted  to  Emerg»*ncy  Hospita!  June  14, 
1887,  and  came  under  my  care.  She  gives  the  fuHowing  hi.stnry :  Parcnt.s  living;  no  heredi- 
tary disease  in  the  family.  She  was  mtarrie*!  in  1878  ant  J  has  fiYc  children.  Men^strualion 
commenced  at  the  age  of  fourteen,  and  was  at  times  irregnlar  until  she  reacheil  the  a>je  of 
twenty,  when  it  iMH^-anie  norniaL  In  the  spring?  of  1H83  ishe  had  an  attack  of  pneumonia, 
mid  was  then  told  by  her  attending  physician  that  her  uterus  was  out  of  pkcc.  For  this 
ahe  has  at  times  bc^en  treated  ever  since. 

Early  in  18S6  she  was  informe*!  l>y  hiT  physician  that  there  wa*  an  ulceration  at  the 
neck  t>f  the  uterus.  A  had-smellin^  discharge  ecmimencx'd  at  ahtnit  the  same  time.  I'ntil 
the  iM'ijinniii^  of  1887  she  had  no  pain.  In  the  summer  of  1886  she  liecamc  pregnant,  and 
waa  delivered  of  a  female  child  March  2S,  1887, 

She  has  had  a  eystie  goiter  the  size  of  a  fist  for  many  years,  which  has  never  caused 
her  any  serious  difficulty.  For  the  last  four  years  she  has  been  in  poor  health,  suffcnng 
from  rept^ated  attacks  of  l>roiichitis,  and  h/is  gnidiiially  Ix-conie  emaciated. 

Present  Condition. — The  patient  h  pale,  considerably  emaciated.  A  fliiituating 
tumor  the  sijse  of  a  ehilcl's  head  takes  up  the  anierior  aspec^t  of  the  neck  from  the  hyoid 
hone  to  the  sternum.  It  is  tense  and  somewhat  tender^  as  a  result  of  puncture  ami  aspira- 
tion lUidertaki'U  in  a  hospital  in  the  eity  about  a  week  befon'.  The  tumor  is  apparently 
superficially  fluctualin^.  The  tenderness  is  fiiost  prononneeil  arc»imd  the  seat  of  the 
ptmctnre.  Examination  of  the  thoracic  organs  shows  nothing  ahnornial.  She  has  some 
cough,  especially  on  rising,  and  rHise\s  a  mcalerate  umoiml  *»f  mueopundent  uuilter. 

There  is  a  fliseharge  from  the  vagina  of  Cfuisideralde  tpuintily  and  fetid  cMlor,  Digital 
examination  shows  that  the  vaginal  portion  is  Iransforme*!  into  an  irre^gidar,  harfl,  nodu- 
ktefl  mass,  in  the  center  of  which  the  finger  passes  into  a  large,  irregular  cavity,  extending 
through  the  entire  neck.  The  uterus  is  movable;  the  rectum  and  btuilder  do  not  ap- 
pear to  be  infiltrated.  There  k  no  appreciable  thickening  in  the  br*md  ligaments.  Pulse, 
110,  and  rather  weak;    temperature  is  normal;   there  is  shortness  of  breath  after  exereiae. 

After  the  usual  antiseptic  preparations  I  tjp^rated  on  June  '10,  18H7,  in  the  presence 
of  Drs.  Jacobson,  Rosa  Engert,  Otto,  Hull  {Sr,  ancl  Jr^),  (Juerin,  HolmbcKN  and  Simons, 
The  viigina  had  to  be  enlarged  tMwteriorly;  the  uterus  was  drawn  down  with  vuls<41um 
forceps,  and  the  sitme  methml  ot  proctilure  pursued  as  in  the  previ*uis  vm^.  The  separation 
of  the  neck  of  the  bhiilder  from  the  uterus  was  difficult,  because  the  carcinonm  had  ex- 
[  tended  into  close  proximity  to  the  wall  of  the  bladfler,  some  of  the  muscular  tissue  of  which 
was  ri^moved — so  much  so,  in  fact,  that  a  w>und  in  the  bhuldcr  was  covcre*J  only  by  mucous 
membrane.  The  neck  was  amputated  at  the  internal  os,  l>ecause  in  this  instance  it 
proved  mojn^  cnnvenieut  to  evert  the  biwly  of  the  uterus  through  the  o[>ening  in  Douglas' 
fossa.  The  peritoneal  wmmd  was  closed  by  a  row  of  sutures,  but  the  vaginal  wounds  in 
tlie  laeimie  were  left  open  in  the  middle  rr>r  i*>ilt»forni  ganxe  drainage.  There  was  only 
slight  hemorrhage  iluring  the  f»peration,  which  lasted  mort:*  than  two  hours.  Toward  the 
end  of  the  ojjeralion  the  patient  was  very  much  collapsed,  cold,  and  almost  pulseless.  In 
spite  of  the  free  use  of  hypodermic  inicetit»ns  of  brandy  from  the  end  of  the  o|K'ration  at 
t  P,  M.  until  8  p.  M.  no  reaction  had  taken  place;  the  pul.*e  of  the  wrist  was  100  and  hardly 
perceptible,  and  the  patient  was  a  little  delirious;  IcmjM'rature,  96*  F.  1  then  made  a 
transfusion  in  the  me^iian  vein  of  the  arm  of  li  ounces  of  a  0  :  1000  jmhition  of  salt  in 
steriliKed  water.     The  pulse  imprt^vefl  souu'whnt  after  the  transfusion, 

Jiifir  Jlsf,  8  A.  St.:  The  patient  was  uneasy  all  night.  She  slept  very  little,  if  any; 
pulse  verj*  feeble,  and  can  hardly  Im*  coimted;  complains  of  extreme  thirst;  has  not  vom- 
ited.    8p.  M.i  tVmdition  unehangtMh 

June  I6tk:  The  patient's  condition  has  gnidually  improvetl  a  little.     She  coughs  con- 
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siderably,  and  expectorates  mucopurulent  matter.  Complains  of  frequent  and  painful 
micturition.  Examination  of  the  urine  reveals  cystitis,  probably  caused  by  a  non-disin- 
fected catheter  used  by  one  of  the  nurses.  The  bladder  was  washed  out  twice  a  day  with 
a  saturated  solution  of  boric  acid. 

June  30th:  There  is  some  bloody  discharge  from  the  vagina. 

July  15th:  Patient  has  been  steadily  improving;  cystitis  and  cough  less;  she  sits  up, 
is  out  of  bed,  and  eats  and  sleeps  well. 

July  20th:  Patient  complains  of  considerable  pain  in  the  goiter,  with  some  difficulty 
in  breathing — so  much  so  that  aspiration  was  deemed  necessary,  and  a  pint  of  greenish 
fluid  evacuated,  containing  numerous  cholesterin  crystals,  pus-cells,  and  blood-corpuscles. 

August  1st:  Sutures  and  ligatures  were  removed  from  the  vagina,  and  the  fornix 
presents  a  healthy  granulating  surface,  1^  inches  broad  and  %  inch  in  anteroposterior 
diameter.     The  patient  left  for  her  home. 

Case  III. — Mrs.  C.  H.,  of  Chicago,  thirty-two  years  of  age,  married,  was  admitted 
to  Emergency  Hospital  on  August  21,  1887,  and  came  under  my  care.  She  gives  the  fol- 
lowing history:  She  did  not  commence  to  menstruate  until  the  age  of  nineteen;  menstrua- 
tion was  always  scanty,  but  not  painful;  she  was  married  at  the  age  of  twenty-one.  and 
has  one  child,  eleven  years  of  age.  Three  years  ago  her  husband  deserted  her.  Nine 
months  ago  she  went  under  a  "specialist's*'  treatment  for  "ulceration  of  the  womb." 
She  did  not  at  this  time,  however,  suffer  from  any  subjective  symptoms  referable  to  the- 
genital  organs.  She  has  never  had  pain — ^slight  occasional  abdominal  pains  excepted — or 
hemorrhage  until  shortly  before  her  admission  to  the  hospital.  She  noticed  that,  from 
the  middle  of  last  winter  to  this  time,  she  has  gradually  lost  in  weight.  She  does  not 
appear  cachectic. 

Present  Condition. — Patient  b  somewhat  pale,  but  reasonably  well  nourished.  Heart 
and  lungs  are  normal.  Urine,  in  quantity  and  on  chemical  and  microscopic  examination, 
normal.  There  is  a  bloody,  serous,  fetid  discharge  from  the  vagina.  Vaginal  examina- 
tion reveals  an  irregular,  hard,  nodulated  mass,  occupying  the  right  half  of  the  vaginal 
portion  of  the  uterus.  The  granulated  surface  is  about  1  inch  in  diameter,  and  shows  a 
peripheral  area  of  grayish-red,  rough,  granulated  appearance,  surrounding  a  central  area 
of  a  light,  yellowLsh-gray  color.  Above  the  tumor  the  neck  feels  normal,  except  posteriorly 
and  to  the  right,  where  it  is  harder  than  usual.  The  uterus  is  movable;  no  thickening  or 
hardening  of  the  parametria.  The  ovaries  are  of  normal  size;  the  body  of  the  uterus  is 
somewhat  enlarged;  the  cavity  is  3  inches  deep. 

Diagnosis. — Carcinoma  of  the  vaginal  portion,  with  probable  slight  extension  up  into 
the  neck.  It  was  decided  to  perform  total  extirpation  according  to  the  method  of  Fritsch 
and  Leopold. 

On  August  2oth,  in  the  presence  of  Drs.  Pickard,  Bemauer,  Engert,  Hall,  Otto,  and 
Holmboe,  I  operated  according  to  the  method  of  Fritsch.  The  patient  had  been  prepared 
for  the  operation  in  the  usual  way.  The  vagina,  being  very  narrow,  has  to  be  di\'ided 
posteriorly.  Even  after  this  had  been  done  the  space  was  so  small  as  to  make  the  opera- 
tion very  difficult.  The  granulating  surface  of  the  carcinoma  was  removed  by  a  sharp 
spoon,  and  the  surface  then  cauterized  with  the  10  per  cent,  chlorid  of  zinc  solution.  The 
cervical  canal,  being  now  fully  exposed,  was,  together  with  the  uterine  canal,  disinfected 
by  means  of  cotton  dipped  in  corrosive  sublimate  solution  and  iodoform.  A  ligature  was 
passed  through  the  parametria,  and  the  uterus  drawn  down  with  vulsellum  forceps;  the 
left  parametrium  was  incised  to  the  extent  of  1  inch  ^  inch  outside  of  the  vaginal  portion. 
The  tissue  of  the  left  parametrium  was  now  ligated  in  portions,  and  then  divided  between 
the  ligature  and  the  uterus.  Four  or  five  such  ligatures  were  applied  before  the  mo\'able 
portion  of  the  broad  ligament  could  be  reached  by  the  index-finger.  The  ligatures  were 
left  long,  and  the  bleeding  points  and  visible  vessels  between  the  ligatures  ligated  separately. 
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The  right  paramelrium  was  now  dealt  with  in  exurtly  the  same  nuiTiner.  This  part  of 
thtr  operatiun  was  almost  blotKiles?**  These  steps  in  the  opemtion  hud  the  effect  of  making 
the  uteru.^*  ttjiue  down  moiv  thim  an  inch,  so  as  to  perniit  the  vaginal  portion  lo  be  well 
outjiide  of  the  vulva.  NutwithsUindliiig  ihi'*  th<*  detiiehnient  of  the  bladder  from  the  uterus 
was  eJtceedingly  difficult.  A  curved  yteel  sound  in  the  bladder  marked  lis  outlines  elearly 
and  the  iinierior  fornix  wa.^  incint^d.  An  attempt  to  separate  tlie  bladder  from  the  uteniB 
with  the  finger  and  dissecting  forcepa  proved  ntterly  futile.  Every  particle  of  Ibjjue  had 
to  be  divided  with  scisMora.  An  attempt  to  further  the  separation  by  mo^t  careful  use  of 
closet!  disiiecting  forceps  resulteti  in  making  un  opening  into  the  bladder  }4  ^"t-h  wide. 
Thia  opening  was  immediately  united  by  a  continuous  cat|fut  suture*  taking  in  only  Ihc 
muscular  coat»  and  finally  knotted  in  such  a  way  a^  to  draw  the  opening  together  like  a 
toba<?co  pouch. 

Final ly»  after  having  been  obliged  to  leuvo  in  situ  a  thin  layer  of  uterine  tissue  on  the 
wall  of  the  bladder,  the  peritoneum  was  reached  and  the  vesico-uterine  fossa  opened  tran*- 
versiely  on  each  aide  out  to  the  broad  ligamentji.  A  good-sizetl  ial  sponge  was  passe*!  up 
over  and  behind  the  body  of  the  uterus,  with  a  silk  loop  attached  to  it.  S*»veral  vessels 
and  bleeding  points  had  to  be  secured  on  the  vesical  side  of  the  wound.  The  left  index - 
finger  was  passed  up  behind  the  left  broad  ligament,  and  the  latter  ligated  in  three  por- 
tions and  cut  off  from  the  uterus.  The  right  broad  ligament  having  been  treated  In  the 
same  manner^  the  uterus  was  now  attaches!  posteriorly  only  to  the  tissues  between  the 
posterior  fornix  and  DougWs'  fossii.  This  bridge  of  tissue  was  divided  by  scissors  and 
secureii  by  a  (trap.  In  en<!eavoring  to  remove  the  uterus  there  wert^  foimd  a  number  of 
long,  band-like  adhesions  between  the  posterior  surface  of  the  uterus  and  the  peritoneum 
in  Douglas*  fossa.  Separation  of  these  adhesions  wajs  followed  by  very  troublesome, 
although  not  copious,  hemorrhage,  n  number  of  bleeiiing  jKiints  having  to  be  seeured  and 
ligated  separately.  The  ovaries  and  tulx*s  were  left,  as  they  were  almost  immovably  fixed 
to  the  sides  of  the  pelvis,  but  were  otherwise  of  normal  appearance.  On  the  removal  of 
the  sponge  from  the  pelvis  a  mass  of  omentum  and  a  hnip  of  the  small  intestine  came  down 
into  the  vagioA,  and  were  pushe<!  back  by  another  disinfected  spt»nge.  The  ends  of  the 
broad  ligamentjs  were  secured  in  the  corners  of  the  vaginal  wound  in  the  usual  manner*  and 
tlie  peritoneal  flaps  united  carefully  after  cleaning  the  pelvis  with  sponge^  dusted  over  with 
iodoform.  The  center  of  the  vaginal  wound  was  left  open  on  account  of  the  bladder  having 
been  penetrate*!.  The  vagina  was  thorcnighly  disinfectef!,  and,  together  witli  the  vaginal 
wounri,  packed  loosely  with  iodoform  giHizv. 

The  after-treatment  Wiis  entirely  aseptic,  and  the  patient  was  discliarged  from  the 
hospital. 


Case  IV, — Mrs.  J,  M.»  age  thirty-nine*  married,  was  admitted  to  Emergency  Hospital 
SeptendK^r  6,  1887.  The  patient  resides  in  Wisconsin.  Her  family  history  is  got*d.  With 
the  exception  of  two  attan'ks  of  typlu>id  fever  in  childhood  she  hSL»  always  had  goof!  health. 
Men.struation  commenced  at  the  age  of  thirteen,  and  has  always  been  regular,  but  it  was 
always  nceompanied  by  severe  molimina.  She  was  marricfl  at  the  age  of  nineteen,  and 
has  had  four  children*  bom  respectively  one  year*  three  years*  six  years,  and  nine  years 
after  marriage.  The  last  prt^gnaney  terminatcnl  in  a  pn^mature  birth,  the  child  living 
only  a  couple  of  hours. 

The  |Mitient*s  health  was  always  good  until  the  time  of  her  last  pregnancy*  eleven 
years  ago.  Since  then  she  has  had  a  white  ciiscliarge  from  the  vagina*  and  has  l>een  treateti 
for  "falling  of  the  womb."  She  has  never  had  pain.  The  firsi  symptom  lo  attract  atten- 
tion was  the  fact  that  the  discharges  btx-ame  offensive  and  of  a  darker  color.  This  was 
first  noticed  in  the  spring  of  1887.  In  ot!ier  respects  all  went  on  as  usual  until  July,  1887» 
when  the  patient  had  a  seA'ere  hemorrhage  after  her  regular  period.  The  hemorrhages 
became  more  and  mure  frequent,  oceurring  almost  every  day. 
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Present  Condition. — Patient  is  fat,  but  well  proportioned,  weighing  about  180  pounds 
She  is  pale,  but  not  cachectic.  Her  general  health  is  good;  in  fact,  she  would  not  have 
sought  medical  advice  had  it  not  been  for  the  hemorrhages,  which  alarmed  her. 

Vaginal  examination  reveals  a  nodulated,  hard,  ulcerating  mass  occupying  the  ri^t 
half  of  the  cer\4x.  The  uterus  is  movable.  Right  broad  ligament  rather  tense,  but  not 
infiltrated.     Rectum,  vagina,  and  bladder  free. 

Diagnosis. — Carcinoma  of  the  uterus. 

Treatment. — Vaginal  hysterectomy. 

After  the  usual  preparatory  treatment,  the  operation  was  performed,  September  lith. 
The  patient  was  anesthetized  with  ether  and  placed  in  the  lithotomy  position.  The  in- 
troitus  of  the  vagina  was  so  narrow,  from  overabundant  adipose  tissue,  that  it  was  neces- 
sary to  make  a  perineal  incision  on  both  sides.  The  carcinomatous  mass  was  now  scraped 
out  with  a  sharp  spoon,  and  the  vagina  thoroughly  disinfected.  The  uterus  was  seized 
with  heavy  vulsellum  forceps  and  drawn  down  as  far  as  possible.  The  broad  ligaments 
were  so  short  and  unyielding  that  it  was  impossible  to  draw  the  uterus  as  far  down  as  in 
the  previous  cases,  making  the  operation  very  di£Scult  throughout. 

Bilateral  incisions  were  made;  the  parametria  ligated  in  portions,  as  usual,  and  the 
uterus  removed,  which  was  found  to  be  unusually  large.  On  account  of  the  narrowness  of 
the  vagina  and  the  unyielding  condition  of  the  parts,  the  usual  method  of  suturing  and 
closing  the  wound  was  abandoned. 

This  course  was  the  more  indicated  as  during  the  operation  the  patient*s  pulse  was 
very  rapid,  and  toward  the  end  she  showed  signs  of  coUapse.  A  rubber  drain,  surrounded 
by  iodoform  gauze,  was  introduced,  and  an  ordinary  antiseptic  dressing  applied. 

At  the  end  of  the  operation  the  patient  was  very  weak,  the  radial  pulse  scarcely  per- 
ceptible, necessitating  the  free  use  of  hypodermic  injections  of  brandy  and  ether. 

The  after-treatment  consisted  of  daily  irrigation  "v^ith  boric  acid,  fresh  packing  of 
iodoform  gauze,  and  free  use  of  stimulants. 

Four  days  after  the  operation  the  rubber  drain  was  removed,  but  it  was  necessarj*  to 
introduce  it  again  two  days  later,  as  the  discharge  became  highly  offensive.  It  was  kept 
in  for  two  days,  after  which  iodoform  gauze  only  was  used. 

From  the  beginning  of  the  third  week  after  the  operation  the  temperature  and  pulse 
became  normal  and  remained  so,  excepting  one  afternoon  (October  6th),  when  she  was 
allowed  to  sit  up  half  an  hour,  after  which  her  temperature  went  up  to  10£**  F.  She  was 
kept  in  bed  for  several  days,  not  being  allowed  to  sit  up  again  until  October  13th.  Since 
that  time  her  recovery  has  been  uninterrupted.  All  ligatures  were  removed,  and  the  wound 
entirely  closed.     Her  appetite  and  general  condition  are  good. 
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LIVING  AND  DEAD  OSTEOMATA  OF  THE  NASAL 
AND  ITS  ACCESSORY  CAVITIES,  ILLUS- 
TRATED BY  A  CASE  OF  ENCYSTED  ORBITAL 
OSTEOMA  ORIGINATING  IN  THE  ETHMOID 
BONE* 

Spencer  Watson  called  attention,  in  1868,t  to  the  fact  that  a  pecu- 
liar form  of  exostosis  not  infrequently  developed  from  the  walls  of  the 
ethmoid  cells  and  the  sinuses  of  the  frontal  and  ethmoid  bones.  Fre- 
quently these  osseous  tumors  developed  into  the  orbit  and  encroached 
upon  the  eye,  displacing  and  finally  destroying  it  by  pressure.  It  was 
the  practical  importance  of  the  latter  fact  that  directed  especial  attention 
to  the  so-called  orbital  osteomata.  Cruveilhier  had  before  this  shown 
that  osseous  tumors  were  often  encysted  or  surrounded  by  a  peripheral 
layer  of  bone.  Virchow  pointed  out  that  orbital  osteomata  often  de- 
veloped in  the  diplo^  of  the  surrounding  bones,  expanding  their  cortical 
substance  so  as  to  be  "encysted''  by  a  layer  of  the  latter,  but  at  the  same 
time  he  made  the  distinction  between  these  enostoses  and  true  exostoses 
originating  in  the  periosteum  of  the  walls  of  the  orbit. 

Arnold  first  called  attention  to  the  fact  that  orbital  osteomata  often 
had  their  primary  seat  in  the  surrounding  sinuses,  and  from  here  later  in 
their  growth  entered  the  orbit.  The  true  relation  of  the  encysted  osteo- 
mata of  the  orbit,  of  Cruveilhier,  to  the  nose  and  accessory  cavities,  was 
not  thoroughly  revealed  until  1881,  when  Bomhaupt,^  in  an  excellent 
article  describing  an  orbital  osteoma  originated  in  the  frontal  sinus  and 
operated  upon  by  Volkmann  in  Halle,  gathered  from  the  literature  not 
less  than  50  cases  of  these  tumors.  From  Bornhaupt's  exhaustive  in- 
vestigations on  this  subject,  the  most  important  points  regarding  the 
development,  as  well  as  the  diagnosis,  prognosis,  and  treatment,  hitherto 
unknown,  have  been  brought  forth;  and  we  owe  to  him  our  present 
somewhat  thorough  knowledge  of  the  subject,  together  with  most  valu- 
able practical  suggestions  as  to  the  rational  method  of  operating  for  their 
removal. 

Tillmanns§  has  lately  called  attention  to  the  fact  that  similar  osteo- 
mata develop  also  from  the  walls  of  the  nasal  cavity,  and  that  the  dead 
osteomata  described  by  Dolbeau,  lying  loose  in  the  frontal  sinus,  belong 
to  the  same  class  of  osseous  tumors. 

*  Jour.  Amer.  Med.  Assoc.,  1888.  vol.  xi,  p.  185. 

t  Transactions  of  the  London  Pathologic  Society.  18C8,  vol.  xix.  p.  314. 

t  Langenbeck:  **Ein  Fall  von  linksseitigem  Stimhbhlen-Osteom,  nebst  Bemerkun- 
gen  Uber  die  in  den  Nebenh(5hlen  der  Nasen,  sich  entwickelnden  Osteome,'*  Arch.  f.  klio. 
('hir.,  1881.  vol.  xxvi,  p.  589. 

§  **  Ueber  todte  Osteome  der  Nasen  und  Stirahtthlen,"  ibid.,  1885  vol.  xxxii,  p.  677. 
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My  attention  has  liecn  especially  directed  to  this  subject  by  the 
following  case : 


Morits  Mayer,  twenty-four  years  of  age,  tailor^  wiis  admitted  to  Cook  County  Hospital 
April  i7,  1887.  Hr  gives  the  following  bistorj:  Part-nta  It  veil  to  old  age»  imd  there  is  no 
history  of  tumors  or  defurmitics  in  any  of  his  imcfiitors  or  relatives.  Patient  had  measles 
when  a  child,  but  otherwise  has  nlwayji  been  strong  and  healthy.  He  dates  his  pre^^nt 
illne.^s  from  W7B,  when  he  wa^i  struck  by  a  club  at  the  inner  can  thus  of  tlie  right  eye,  eaualng 
fraeture  of  the  bones  of  the  nf>*»e.  In  the  course  of  a  y<»ar  a  swelhtig  appeared  and  increased 
shjwiy  and  without  pain  m  the  above-named  region,  eaosing  the  right  eye  to  be  pushed 
outward.  He  tbink.s  the  swelling  has  n?mained  stationary  for  the  last  eight  years.  Five 
years  ago  a  discharge  of  pus  from  the  right  Uixstril  eoninieneed,  and  has  continued  ever 
since.  Four  months  ago  an  abst^ss  formeil  in  the  inner  canthus.  It  was  opi-nec!  and  left 
two  fistulous  op*^nings  which  discharge  a  mt»derate  amount  of  pus. 

Preift'iti  (onfiiHon. — The  (Nttient  is  well  ntmrished.  snuiewliat  pfile,  but  otherwise 
Imiks  healthy. 

On  the  right  side  of  the  root  of  the  nose  is  u  flat  prominence  which  fills  up  itii  inner 
thiixl  from  the  superciliary  arch  down  to  the 
infra-orbital  ridge,  and  extends  a  little  in  front 
of  the  bridge  of  the  nose.  The  superciliary  re- 
gion of  the  frontal  bone,  that  is.  the  anterior  wall 
of  the  frontal  sinusjs  not  enhirgec!  or  pushed  for- 
ward. The  skin  covering  the  tunit>r  is  normal, 
with  the  exception  of  a  red,  indiimed  area  iiround 
the  two  fistulou'*  openings.  The  prolie  intro- 
duced through  thejie  finds  roughenenl  bone  near 
Uie  surface,  and  the  entire  tumor  fet^Is  hartt.  ns 
if  consisting  of  bone  covered  only  by  skin.  The 
infm-orbital  margin  can  be  traee<l  to  within  a  line 
or  two  inside  the  infra -orbital  foramen,  where  it 
gives  place  to  the  harrl  tumor  arising  from 
below. 

The  eye  is  pu.Hlied  downward  and  somewlmt 
outward,  and  on  exanlination  by  Dr.  E.  \L 
Smith,  ocuhst  to  the  Cmik  County  Hospital, 
presents  the  following  condition:  Right  eye 
deviate*!  outward  and  downward;  *listance  frcmi 
nasal  crest  to  pupil  un  left  side.  30  mm.;  on  right 

side,  50  mm.;  roiLst*quently  the  outward  deviation  is  'iO  mm.;  deviation  downward,  10 
mm.:  exophtbalmus,  7  mm,  There  is  slight  hy|>ermetropia;  the  pupil  is  active:  the 
tension  of  the  eyebalK  normal,  liphthalmoseopic  examination  shows  the  fundus  normal, 
the  optic  papilla  not  swollen,  but  the  veins  are  somewhat  engorgt^l  and  tortuous,  Acute- 
ness  of  vision  gotk!. 

Inspection  of  nose  shows,  l]  j  inches  inside  the  nostril,  instead  of  the  inferior  and  sn- 
Ifierior  meatus  and  the  concha,  an  irregiihtr  maiw  coveretl  with  bluish-red  mticous  mem* 
brane,  to  which  several  small  polypi  the  size  of  a  pea  are  attached. 

The  infra-orbital  region  is  somewhat  prominent  in  its  nasal  half,  but  no  distinct 
tumor  can  lie  felt  licdiind  the  upper  lip  atwive  the  alveolar  process  of  the  upper  maxilla. 

In.sp4H"titjn  of  the  mouth  and  palate  shows  no  difference  t>etween  the  two  sides,  and 
the  >Mift  palate  and  pharynx  are  normal.  Hbiuoscopie  examination  is  imfmssible  on 
account  *4  the  thickness  and  siif.e  of  the  soft  [lalate,  the  movements  of  wbich  the  patient 
( annot  <'t>ntrol.     Fatpation  t>f  the  na.s*ipharyngeal  cavity  with  the  finger  reveals  a  hard. 


^ 
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irrcf^ilar,  rough,  bony  mass  filling  up  the  right  posterior  choaiui.     A  small  cjfploratory 
ineisioii,  diliitin^  the  ti.slultjus  *>iX'nLiii;  uf  the  timinr.  in  tht-  inner  canthus  showed  the  rQti|^| 
eaed  bony  surface  of  n  Large  osseous  tumor  ^\  liirh  was  hard  and  Immovable. 

Diagjtojtiji. — Oritital  usltoma  uriginating  in  and  being  part  of  a  large  etlimiwd  oateomiLr  ] 
the  phu^  of  origin  either  in  the  lower  medial  point  of  the  frontal  ^jinus  or  in  one  of  th« 
ethmoid  eellfs. 

Operation. — On  May  3»  1887,  the  patient  was  anesthetisscd  and  an  attempt  made  to 
introdu(*e  a  Bellc.K^q*s  lul>t%  with  a  view  lo  tamponing  the  right  cavity  of  the  nose  pos- 
teriorly and  anteriorly*  *o  aj*  to  avoitl  hemorrhage  down  into  the  pharynx.  Thiswosfruft- 
Irated  by  the  lumor  in  thi'  nose,  whieh  made  the  intro<lurlion  of  the  tube  tmposfible* 
Tile  patient  was  then  plawd  on  his  hack,  with  hi*  head  hanging  downward^  to  be  openUed 
upon  in  Rose 'a  position.  A  longiludinid  incision  was  made  midway  between  the  eye  wad  ' 
the  rixit  of  the  nose,  commencing  on  the  friintal  bone  1  inch  above  the  orbit,  and  extending 
downward  5  inches  to  the  ala  of  the  nose.  The  incision  ha^-ing  lieen  earned  down  to  the 
tumor,  the  soft  parts  were  detached  by  a  gouge  from  tlie  anterior  and  orbital  surfai^  of  the 
latter.  The  tumor  was  found  to  extend  far  iMiek  in  the  orbit,  from  I  inch  to  l^^  incfaes. 
The  surface  of  lYw  tumor  is  verj'  honh  and  the  tmnor  itself  is  imTOovable.  With  ii  xiffm 
of  getting  at  the  hase  of  the  lumor,  if  it  exist t-d.  or,  rather,  f>f  uncovering  the  ma^  of  the 
ttmior,  I  renioveti  with  the  (hisel  the  nasal  and  frontal  portions  nf  the  sujwrior  maxilla 
and  the  right  nasiil  bone,  together  with  tlie  nasal  process  of  the  frontal  Ijone.  Having  thus 
opened  the  fronted  sinus,  1  was  so  fortunate  as  to  find  the  end  of  the  tumor  reaching  up, 
with  only  a  small  comer  whieh  wais  not  attacheil  to  the  walls  of  the  frontal  sinus  at  all. 
Through  the  large  la  tend  opening  into  the  n^usal  ca^  ity  the  lumor  was  fcmnd  filling  it  up, 
imd  by  grasping  with  a  firm  hone  forceps  it  wiks  easily  made  movable  and  brought  out 
ihrough  the  opening.  The  bony  tumor  which  was  formeriy  felt  in  the  posterior  nares  was 
still  then\  but  it  was  loose  and  whs  removed  through  the  s/ime  opening  as  the  other  tumor. 
There  was  now  left  a  large  cavity  of>ening  into  the  fnuital  sinus  and  posterior  nares.  and 
the  nasjd  and  submaxillarj'  cavities  Ix'low.  In  the  nrhit  the  periosteal  covering  of  it* 
inner  wall  was  intact,  covering  the  eye  and  its  awessorj-  orgims.  The  remainder  of  the 
cavity  waji  covertni  with  its  mucous  membrane,  on  whirh  several  small  ptilypi  were  fomid 
and  ^emo^'cd. 

There  was  no  considerable  hemorrhage,  ami  the  wound  was  united  and  the  canty 
washed  ant!  packed  with  iodoform  gauze.  With  the  exception  of  a  slight  rise  in  tempeni- 
lure  on  the  second  ihy,  the  course  of  the  after-treatment  was  ascplie.  The  iodoform  gaufe 
dressing  rt*nuiined  until  the  close  of  the  second  week,  at  whieh  time  the  wound  had  united. 

D&icnption  of  Tumor. — The  living  osteoma  weighs  ^  oiinees,  measures 
43^2  inches  in  length  and  1 J  2  inches  in  diameter,  and  i^s  irregular  in  shape, 
since  il  eonsists  of  .several  portions,  corresponding  to  the  different  cavi- 
ties which  it  oecni»ied.  These  portions,  separated  hy  distinct  depres- 
.sions  from  the  central  body  of  the  ma.ss,  are:  (1)  The  orbital  portion, 
which  forms  a  rather  square  mass  of  bone,  measures  1}2  inches  from 
above  downward,  l}/^  inches  in  anteroposterior,  and  ?4  inch  in  trans- 
verse, diameter.  Its  anterior  ridge  is  denuded  and  roughened,  while  the 
rest  of  the  tumor  is  covered  with  periosteum  and  a  thick  layer  of  mucous 
membrane.  The  orbital  portion  reaches  from  the  internal  anterior 
border  of  the  orbit  back  to  the  orbital  foramen.  From  the  upper  inner 
corner  of  the  orbital  portion  a  small  roimd  projection  the  size  of  a  peii 
extends  np  into  the  frontal  sinus,  (2)  The  portion  occopying  the  antrum 
of  Highmore  is  a  rounded  pyramid,  V2  hich  broad,  3 4  inch  high,  and 
occupies  the  cavity  mentioned,  the  nasal  wall  of  which  has  disapi^eared. 
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(3)  The  nasal  porlioii,  whit-li  forms  tht^  hulk  of  the  osteoma.  Is  an  ir- 
regular square  of  the  above-ineutioTiecJ  diaineter  in  all  direetions;  its 
inner  surface  is  covered  with  a  thick  layer  of  ni neons  membrane,  from 
which  three  niueous  polypi  the  size  of  a  pea  have  grown  out.  At  the 
anterior  upper  corner  of  tliis  nasal  |>ortion  is  a  large  polypous  growth »  }^ 
inch  long,  t^  inch  broad,  and  peduncnlated.  It  contains  a  small  bony 
nucleus  the  size  of  a  pea;  in  cither  words,  forms  a  small  osteoma,  by 
means  of  a  pedicle  movable  against  the  large  tnmor,  in  which  there  is  a 
small  depression  into  which  it  partially  tits.  The  posterior  inferior 
surface  of  the  nasal  portion  is  concave,  1  inch  in  diameter,  and  covered 
with  a  thick  layer  of  smooth  connective  tissue.  The  concave  surface 
forms  a  cup  into  which  the  np(>er  roinnled  surface  of  the  dead  osteoma, 
so  to  speak,  articulates.  On  the  middle  of  the  inner  surface  of  the  na^sal 
portion  is  found  a  sqnare  plate  of  the  ethmoid  bone  J  ^  inch  in  diameter, 
which  I  consider  the  point  of  origin  of  the  osteoma. 

The  cut  surface  of  this  large  osteoma  shows  a  i>eripheral  layer,  .V4  inch 
in  thickness,  of  extremely  hard,  compact  osseous  substance — so  hard  that 
a  sharp  chisel  or  knife  will  only  with  difficulty  cut  into  it,  and  a  smaller 
central  area  of  cancel  Ions  substance,  wliich  is  so  friable  as  to  be  pene- 
trated with  considerable  ease  witli  sharp  instruments. 

Microscopic  examination  of  tlie  layer  of  soft  tissue  covering  the  tumor 
shows  the  following:  A  layer  of  cy lindric  epithelium,  under  which  is  a 
heavy  layer  of  mucous  membrane  proper  containing  numerous  tubular 
mucous  glands.  Finally,  nearest  to  the  bone,  a  layer  of  fibrous  tissue 
constituting  the  periosteum. 

The  dead  osteoma  is  about  1}  2  inches  long,  and  %  to  1  inch  in  diam- 
eter. Its  upper  surface,  which  has  articulated  in  the  above-described 
cavity  in  the  large  tunK>r,  is  rounded,  slightly  nodular,  smooth  and  hard, 
like  ivory.  The  rest  of  the  surface  is  uneven  ami  roughened.  Parts  of 
the  tumor  had  been  broken  off,  so  that  when  the  whole  tumor  was  put 
together,  it  would  form  a  large  mass  the  size  of  a  walnut.  The  broken 
surface  shows  this  to  consist  of  a  very  thin  outer  shell  of  verj'  hard,  com- 
pact bone  substance,  and  within  a  mass  of  tine  spongy  substance,  re* 
sembling  pumice -stone- 
On  the  dead  osteoma  there  is  nowhere  a  trace  of  any  membrane 
covering  it,  and  it  emits  a  penetrating  fetid  odor.  No  odor  at  all  ema- 
nates from  the  living  osteoma. 

Etiology  and  Mode  of  Origin. — Bornhaupt  has  found  in  the  literature 
23  cases  of  osteomata  in  the  frontal  sinuses,  12  cases  of  osteomata  in  the 
ethmoid  cells,  10  cases  of  osteomata  in  the  antrum  of  High  more,  and  o 
cases  of  osteomata  in  the  sphenoid  cavity  or  smus— in  all,  a!)  cases  of  en- 
capsulated orbital  osteomata.  These  seem  to  be  more  common  than  the 
orbital  exostoses,  of  which  the  literature  furnished  him  only  7  cases. 
This  class  of  tumor  is  more  prevalent  in  youth,  54  per  cent,  occurring 
before  the  age  of  puberty,  87  per  cent,  before  the  thirtieth  year--that  is, 
before  the  final  or  finished  development  of  the  accessory  cavities  of  the 
nose.  It  is  thus  likely  that  they  owe  their  origin  to  some  disturbance  in 
the  development  of  these  cavities. 
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A  traumatic  t/au.se  h-^s  Jx^en  noted  in  (>  of  Bonihaupt's  and  in  the  pres- 
ent  case.  Coiisidenng  the  general  frequetiey  of  traumatism  in  this  rej^jion. 
it  is  very  unlikely  that  it  plnys  any  part  in  the  etiology  of  these  tumors. 
Whether  the  tnmurs  originate  in  aberrating  islands  of  cartilage  of  the 
primordial  cranium  or  in  an  enil>ryonal  matrix  of  the  periosteum  of  the 
membranous  cranium  is  as  yet  an  open  tpiestion.  The  chief  argument 
against  the  origin  from  eartilage  is  that  no  partly  carHlagimms  osteoma 
has  ever  l>een  found  in  or  around  this  region.  It  is  therefore  more  proli- 
able  that  the^^  dcvehip  from  tlie  jieriosteum  on  the  walls  of  the  cavities^ 
mentioned. 

Pathologic  Ajiuiomij, — The  tumors  consist  of  a  mass  of  bone  with  a 

covering  of  periosteum  and  mu- 
cous membrane. 

(a)  The  osseous  mass  of  the 
Innior  has  the  following  char- 
acteristics:   The  shape   of   the 
tumor  originally  is  round.  When 
it  enlarges  and  extends  into  the 
orbits    or   any  other  adjoining 
cavity,  the  form  becomes  modi- 
fied.    At  the  place  where   the 
tumor  passes  through  the  wall 
or  opening  into  the  cavity  a  eon- 
traction  or  neck  forms,  on  the 
distal  side  of  which,  as  if  further 
growth  was  not  now  restricted, 
u    roundish*    more    voluminous 
portion  develops,     Thu.H  in  the 
specimen    here     presented     we 
easily  recognize  an  orbital  por- 
tion with  a  depression  or  neck 
separated  from  the  larger  nasal 
portion,  a.nd  at  its  outer  lower 
point  of  union  with  the  former  a 
maxillary  portion  extends  into 
ihe  antrum  of  Highmore. 
The  surface  of  the  osteoma  is  irregnlariy  nodulated. 
The  tumors  are  extremely  hard,  like  ivory »  especially  on  the  surface. 
Thus  it  is  impossible  lo  chisel  into  or  cut  away  pieces  of  them.     On  the 
cut  surface  we  find  a  hard  peripheral  layer  surrounding  a  more  spongy 
center.     Sometimes  a  laminated  arrangement  of  the  peripheral  hard 
layer  is  found.     The  c^cntral  spongy  area  has  been  descril:>ed  as  resem- 
bling  pumice-stone.     Whenever  the  osteoma ta  have  a  pedicle  or  base,  as 
when  they  develop  in  the  frontal  sinus,  as  a  rule,  Ihe  base  is  composed  of 
spongy  tissue.     Thus  the  tumor  can  be  successfully  attacked  at  this 
place  only.     It  hfis  often  happened  that  while  the  operator  has  l>een  en- 
gaged unsuccessfully  in  chiseling  at  the  liody  of  tlie  tumor,  it  has  sud* 
denly  become  loosened  l>y  tlie  breaking  of  the  jR^dicle. 


Fig.  5 J. — I,  OrbiUl  (xiitiun  of  the  living  ethmciid  os- 
tcamu;  »,  nasal  pimian  of  Ihc  I (viiLg  ethmoid  a«teoniQi; 
3.  lamina  tif  cUimold  bone  (ram  which  tKe  liviirtg  osteoma 
originated;  4,  dead  nasal  oftteotna;  5,  cavity  in  ethmoid 
osteoma  in  which  the  nujial  osteoma  articulates. 
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(b)  The  Cover  in  g  of  the  jTwmor. — All  encapsulated  osteoma  ta  are 
covered  with  a  layer  of  soft  tissue,  namely^  firsts  periosleuuu  and  outside 
of  this  mucous  membrane.  The  latter  contains  the  usual  tubular  mucif- 
erous  glands  of  the  nasal  mucous  membrane,  and  is  covered  with  cyl- 
indric  or  fimbriated  epithelium.  This  layer  of  mucous  membrane  is 
sometimes,  as  in  the  specimens  here  presented,  thickened  and  covered 
with  mucous  polypous  growths. 

Invasion  ot  neighboring  cavities  takes  place  where  the  osteoma  has 
grown  too  large  for  the  cavity  in  which  it  originated.  The  orbit  Ls  most 
commonly  invaded*  as  its  walls  participate  in  the  formation  of  the  eth- 
moid, frontal,  and  maxillary  sinuses.  The  growing  osteoma  presses 
upon  the  bony  wall  of  the  orbit,  which  at  the  place  of  contact  atrophies 
and  disappears,  and  the  osteoma,  with  its  covering  of  mucous  membrane, 
enters  the  orbit.  If  the  tumor  enters  from  the  frontal  sinus,  the  eye  is 
pushed  downward  and  outward;  if  the  ethmoid  sinus  is  the  fjoint  of 
origin,  the  eyeball  is  dislodged  outward.  Finally,  if  the  tumor  originates 
m  the  antrum  of  Ilighmore,  the  displacement  will  he  in  an  outward  and 
upward  direction. 

As  soon  as  the  orbit  is  opened,  and,  in  consequence,  the  mucous  mem- 
brane covering  the  osteoma  comes  in  contact  with  the  connective-tissue 
spacer  of  the  orbital  periosteum  or  the  orbital  connective  tissue,  an  ab- 
scess forms.  The  microbes  present  on  the  surface  and  in  the  mucous 
glands  of  the  mucous  membrane  invade  the  lymph-spaces  of  the  aflPected 
tissue,  and,  necessarily,  traumatic  infccUon  resulting  in  suppuration 
takes  place.  Thus  an  abscess  forms  near  the  inner  can  thus  of  the  eye. 
In  older  cases  we  find  one  or  more  fistulous  openings  leading  do\ni  to  the 
surface  of  the  orbital  portion  of  the  osteoma. 

Far  more  serious  iu  its  conse<]uenees  is  the  invasion  of  I  he  cranial 
cavity  l>y  osteomata  developed  in  the  frontal  or  sphenoid  sinuses.  The 
suppuration  first  between  the  dura  mater  and  Ihe  cranium,  later  on  per- 
forating the  dura  mater,  terminates  the  patient*s  life  by  suppiu-ative 
leptomeningitis  or  abscess  of  the  Ixrain, 

Bornhaupt  found  that  of  17  cases  of  osteoma  of  the  frontal  sinuses. 
in  II  cases,  or  65  per  cent.,  opening  into  the  cranial  cavity  had  taken 
place. 

St^mploms, — In  the  beginning  the  .symptoms  are  not  characteristic, 
as  the  osteomata  grow  very  slowly,  are  j>ainless,  and  cause  no  inflamma- 
tion as  long  as  they  stay  in  the  cavity  in  which  they  originate.  Enlarge- 
ment of  the  Willi  of  the  cavity  is  often  found,  and  next  we  find  a  hard, 
painless  tumor  in  the  inner  cant  bus  of  the  eye. 

Displacement  of  the  eyeball  is  often  the  first  symptom  that  calls 
attention  ti^  the  existence  of  a  tumor. 

By  filling  up  the  sinus  iu  which  it  develops  and  occluding  its  outlet 
accumulation  of  uiucus  or  catarrhal  fluid  takes  place,  with  subsequent 
distention,  followed  by  the  symptoms  characteristic  of  this  condition. 
Finally,  the  abscess  forms  under  the  conditions  described  above. 

Diagnosis. — An  extremely  hard,  painless  tumor  of  slow  growth,  at 
the  inner  wall  of  the  orbit,  accompanied  by  abscess  and  fistulous  ojicn- 
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in^s  resulting  therefrom,  makes  the  diagnosis  of  encysted  osteoma  reascn- 
ably  easy,  A  ver\"  importaiit  point  to  ascertain  now  Ls  the  place  oi 
origin  of  tlie  tiinnir.  As  alxive  stilted,  t!ie  deviation  of  the  eyeball  give^ 
us  the  most  important  in  form  at  ion  in  this  direction.  If  the  eye  Is 
pushed  downward  and  outward,  we  may  expect  an  osteoma  of  the  frontal 
sinus;  if  directly  tjutward,  the  tumor  comes  from  the  ethmoid  celb; 
if  upward  and  outward,  from  ttie  antrurn  of  Hi^hmore. 

PnHjfto.iis,— The  pro|^'nosis  de}»ends  upon  the  seat  of  origin  of  Ibe 
tumor.  Osteomata  of  tlie  frontal  sinuses  nuisl  be  considered  as  very 
dangerous.  The  mortality  after  the  ofx^ration  has  been,  according  to 
Bornhaopt,  64  per  cent.  Of  11  cases,  7  died  from  meningitis,  or  abscess 
of  the  brain. 

Osteoma  of  the  sphenoid  sinus  has  l>een  operated  upon  only  once  by 
Ferguson.  The  patient  died  from  colhipse  sliorlly  after  tlie  operation. 
Other  tumors  of  this  variety  ha\^e  not  lieen  obser\'ed  in  living  patients* 
but  found  on  specimens  in  museums. 

In  the  case  of  osteumata  de\'elof)ed  away  from  the  cranial  cavity  tht* 
I>rognosis  is  entirely  difTerent.  The  ethmoid,  nasal,  and  supramaxillar^^ 
Dsteomatii  are  not  dangerous  and  ran  he  removed  with  safety.  Out  of 
12  eases  of  ethmoid  osteomata,  11  were  eua^d  by  operation  and  1  by 
spon  t  a  neo  o  s  exf « 1 1  in  t  if ai . 

Osteoniata  of  the  antrum  of  Highmore  give  also  a  good  prognosb^  for 
extirpation  for  the  same  reason  as  that  given  for  the  ethmoid  tumors, 
namely,  the  absence  of  injur\'  to  the  cranial  cavity* 

Treaiment. — The  encysted  ostet*mata  ha\'e  no  connection  with 
sypliilis,  and  conse<piently  are  not  amenable  to  internal  medical  treat- 
ment. Surgical  treatment  alone  comes  into  question,  that  is,  extirpa- 
tion of  the  tumor.  Considering  the  anatomy  of  the  encysted  osteomata, 
as  above  described,  the  plan  for  operating  is  ol>vious.  We  must  expose 
the  tumor  by  removal  of  its  encysting  bony  walls,  find  its  base  or  peiiicle, 
and  divide  the  latter,  in  order  to  free  the  tumor.  The  extreme  hardness 
of  the  lK>dy  of  the  tumor  makes  any  attempt  at  removal  piecemeal  by 
hammer  and  chisel  almost  impossible.  Knapp  worked  five  hours  on  a 
tumor  of  the  frontal  sinus  and  was  able  to  remove  only  a  small  piece.  He 
was  obliged  to  abandon  the  operation,  and  the  patient  died  from  menin- 
gitis seven  weeks  later.  Maissonneuve,  in  trying  to  chisel  off  a  promi- 
nent nodule  of  an  orl>ital  osteoma  originating  in  the  ethmoid  cells,  found 
such  a  degree  of  hardness  that  he  had  to  work  for  a  long  time  with  all  the 
different  Ivone  instruments  with  which  Charriere,  who  was  present,  could 
furnisli  him  before  he  succeeded  in  removing  even  a  nodule  of  the  tumor. 

If  we  then  cannot  attack  the  tumor  from  its  surface,  we  must  lay  it 
open,  ex|)Ose  it  by  removing  with  the  chisel  the  bones  that  cover  it,  the 
anterior  wall  of  the  frontal  sinus,  nasal  ajid  niiixillary  bones.  When  the 
tumor  is  exposed,  we  lcK>k  for  its  ba.se  or  pedicle.  Knapp  has  pointed 
out  that  this  part  of  the  osteoma  is  often  composed  of  soft,  spongy  l>one 
tissue,  so  that  the  chisel  may  be  used  here  with  advantage.  In  operatmg 
upon  ethmoid  osteoniata  it  makes  no  difference  whether  the  base  is  haril 
or  .soft,  because  the  fine,  thin  places  of  the  ethmoid  bone  from  which  the 
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tumor  has  grown  out  break  off  and  fall  out  with  the  tumor  with  almost 
the  6rst  stroke  of  the  hammer.  The  .specimen  here  presented  shows  a 
plate  of  the  ethmoid  bone  adherent  to  the  tumor. 

The  removal  of  the  osteomata  from  the  frontal  sinus  is  more  difficult, 
not  so  much  because  the  plates  of  the  frontal  bone  are  stronger  than  the 
thin  ethmoid  phites,  but  t>ecause  we  dare  not  break  off  the  cerebral  plate 
of  t!ie  frontal  sinus  for  fear  of  meningitis.  We  must  try  to  divide  the 
pedicle  with  the  chisel  without  employing  much  force,  and  rather  leave 
part  of  the  osteoma  than  open  the  cranial  cavity  (von  Oettingin  and 
Birkett).  But  even  if  the  most  careful  manipulation  of  the  instruments 
is  observ^ed,  as  in  Soc*in's  ope  rat  ion »  described  by  Banga*  in  which  the 
tumor,  to  the  astonishment  of  all  present*  became  loose  by  almost  the 
first  touch  of  the  hammer,  the  cranial  cavity  may  l>e  opened  with  dLs- 
astrous  result. 

This  often  unavoidable  danger  in  operating  in  the  frontal  sinus  io- 
duced  Macktmzie  and  Berlin  to  advise  enucleation  of  the  compressed* 
inflamed,  doomed  eye,  instead  of  the  radical  extirpation  of  the  tumor. 
However  unsatisfactory  this  remedy  seems  from  a  surgical  standpoint, 
it  deserves  earnest  consideration,  inasmuch  as  the  osteomata  are  benig- 
nant tumors  of  slow  growth  and  may  in  course  of  time  separate  spon- 
taneously from  their  point  of  origin. 

Spontaneous  loosening  of  the  encapsulated  osteomata  takes  place  not 
infrequently.  Besitles  the  small  loose  or  dead  osteomata  found  accident- 
ally in  frontal  sinuses,  of  which  Tillmans  reports  6  cases,  we  find  a  case 
described  by  Middlemore,  who  tried  to  remove  an  orbital  osteoma  but 
gave  up  the  oj>eration.  Nine  months  later  the  tumor  became  loose  and 
was  extracted.  A  similar  case  is  rei>orted  by  Imre,  cited  by  Tillmans. 
An  orbital  osteoma  the  size  of  a  fist  had  imshed  the  eye  down  to  the  angle 
of  the  mouth.  After  forty-three  years'  duration  it  liecanie  loose  spon- 
taneously, and  the  eye  returned  to  almost  its  normal  place  in  the  orbit. 
Hilton  saw  a  large  osteoma  of  the  antrum  of  Highmore  wliich  had  de- 
stroyed the  eye  become  loose  after  seventeen  years,  during  suppuration. 

Tillmans  re^iorts  a  case  in  which  he  removed  l>y  operation  twolcwse 
dead  osteomata  of  the  frontal  sinuses  and  an  osteoma  of  the  na.sal  cavity. 
He  points  out  that  osteomata  of  the  nasal  cavity  have  been  as  yet  veri>' 
seldom  re|)orted,  Habermaas  saw  a  case  in  von  Brims'  clinic.  The 
tumor  had  originated  in  the  ethmoid  bone,  with  a  pedicle  the  size  of  a 
thumb.  It  was  successfully  removed  by  operation.  He  remarks  that 
the  so-called  nasal  stones  or  concrements  have  sometimes  been  found  to 
contain  a  nucleus  of  bone.  This  fact  makes  it  probable  that  dead  os- 
teomata of  the  nasal  cavity  are  more  common  than  has  l>een  hitherto 
be  lie  veil. 

The  cause  of  the  spontaneous  loosening  and  death  of  the  osteomata  h 
as  yet  not  satisfactorily  settled.  Suppuration  is  generally  conceded  to 
be  one  of  the  causes. 
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This  specimen  was  removed  by  laparotomy  from  a  woman  of  thirty- 
five  who  had  a  tumor  the  size  of  a  child's  head,  immovably  connected 
with  the  uterus  at  the  fundus,  and  also  two  small  myomata  that  could 
be  felt  through  the  vagina.  The  large  tumor  showed  fluctuating  places 
on  the  surface  by  palpation  through  the  abdominal  wall,  and  I  con- 
cluded that  it  was  an  ovarian  cystoma,  either  located  in  the  broad 
ligament  or  suflSciently  adherent  to  the  uterus  to  make  them  move 
together.  At  the  operation  I  found  it  to  be  a  cystofibroma,  or  fibro- 
cystosarcoma,  subperitoneal,  but  attached  by  the  broad  base  to  the  uterus 
at  the  fundus.  After  temporary  elastic  constriction  around  the  cervix 
the  tumors  were  enucleated,  and  as  the  uterine  cavity  was  not  opened, 
I  united  the  wound  of  the  wall  of  the  uterus  with  buried  step  sutures, 
deep  and  superficial,  and  a  final  continuous  suture  along  the  inverted 
borders  of  the  peritoneum. 

At  the  close  of  the  operation  all  hemorrhage  had  apparently  stopped, 
consequently  I  did  not  drain.  In  the  course  of  the  first  week  some 
fever  set  in,  and  on  the  tenth  day  I  reopened  the  lower  border  of  the 
wound  and  evacuated  about  three  to  four  ounces  of  blood  mixed  with 
pus  from  a  cavity  surrounding  the  body  of  the  uterus.  The  evacuation 
and  subsequent  washing  out  and  drainage  did  not  have  much  influence 
on  the  patient's  condition;  the  fever  continued;  she  had  a  large  gan- 
grenous bed-sore  over  the  os  sacrum,  and  died  six  days  later,  in  the 
third  week  after  the  operation.  The  autopsy  showed  no  peritonitis, 
and  the  cavity  with  the  accumulation  of  blood  and  pus  was  found 
entirely  separate  from  the  general  peritoneal  cavity.  On  examining 
the  uterus  I  found,  as  you  see  here,  surrounding  the  line  of  the  uterine 
wound,  an  island  of  gangrenous  tissue  including  the  wound  and  a  square 
inch  or  more  to  each  side.  This  gangrene  explains  the  persistence  of 
fever  and  sepsis,  notwithstanding  the  evacuation  and  drainage. 

The  large  inner  tumor  has,  you  see,  a  smooth  sm^ace.  On  the  cut 
surface,  in  some  parts,  there  was  an  appearance  of  myoma;  in  other 
places,  islands  of  softer  tissue  looking  like  myxoma  or  sarcoma,  and  in 
other  parts  cystic  cavities.  These  cysts  have  not  the  usual  shape  and 
appearance  of  cystomata,  but  are  irregular,  triangular,  or  longitudinal 
sinuses,  the  walls  of  which  are  not  smooth  but  trabeculated,  so  as  to 
give  the  appearance,  as  Dupuytren  describes  it,  "similar  to  the  walls 
of  the  ventricles  of  the  heart." 

I  shall  here  make  a  few  remarks  on  fibrocystomata  of  the  uterus, 
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hecause  they  are  comparatively  rare,  the  whole  mini  her  described  in  the 
literature  not  l>eing  much  above  100.  FibrtM\vstt»mata  are,  as  the  name 
indicates,  forms  of  fibromata  or  myomata,  and  it  is  a  comparatively 
rare  change  in  the  preexisting  elements  of  these  tumors  that  gives  tlieni 
the  additional  characteristics  of  cystomata. 

We  distinguish  hctwet*n  the  following  varieties:  myxomyoma*  as 
deserihetl  by  Virchow,  characterized  by  edema  of  the  interstitial  tissue 
and  by  the  fluid  in  the  spaces  containing  mucin;  conse<incntly  it  is 
something  more  than  a  simple  edema  of  the  myoma.  Spr^*ad  islands  of 
embryonal  cells  are  also  proof  of  a  more  active  prcx'ess,  terminating  in 
myxomatous  or  even  sarcomatous  tissue.  liesitles  the  edema  in  I  he 
interstitial  tissue  of  the  myoma,  we  find  edema  and  atrophy  of  the 
muscular  fibers,  isolated  fillers  or  their  debris  mixed  with  the  fluid  in 
the  cavities.  These  cavities  are  of  ^all  sizes,  from  the  microscopic,  as 
shown  on  this  slide,  up  to  the  size  of  a  pin  s  head  or  walnut,  and  we  even 
find  cavities  of  enormous  size,  containing  several  quarts  of  fluid.  The 
cavities  are  lined  with  pavement-celled  epithelium,  or  rather  endothelium 
as  you  w^oiild  exf>ect,  since  they  originate  from  dilated  lymph-spaces, 
or  naked  when  the  cavity  is  formed  by  the  disintegration  of  muscular 
fibers.  The  cavities  contain  clear,  colorless,  or  blovnly  fluid  that  often 
coagulates  spontaneously  when  evacuated — a  fact  that  Atlee  pointed 
out  as  a  differential  diagnostic  sign  in  contradistinction  to  the  fluid 
from  ovarian  cystomata.  A  special  form  is  described  as  fibromyoma 
lymphangiectodes  l>y  Leopold.  Distinctly  different  from  this  is  the 
myoma  t clean giect odes  sive  cavernosum  of  Virchow»  \^ith  multiple 
cavities  from  the  size  of  a  millet-seed  to  that  of  a  jjea,  communicating 
with  the  bl*x»d- vessels  and  consequently  containing  pure  blood.  These 
tumors  are  found  to  enlarge  during  menstruation  (Virchow),  and  on 
auscultation  a  bruit  is  heard  (Pean). 

As  to  the  place  of  development,  the  great  majority  are  subperitoneal. 
Of  the  70  cases  gathered  from  the  literature  by  Heer,  63  were  subserous, 
5  interstitial,  and  only  'i  submucous  tumors.  They  sometimes  attain 
an  enormous  size,  iveighing  s29,  40,  and  in  one  case  even  81,  pounds. 

The  cystofiiiromata  are  most  often  found  between  the  ages  of  thirty 
and  fifty.  The  symptoms  are  in  the  main,  of  course,  the  same  as  those 
of  common  myomata  and  fibromata.  Uterine  hemorrhage  is  rare 
liecause,  as  before  mentioned,  they  rarely  develop  close  to  the  mucous 
membrane.  A  more  characteristic  symptom  is  a  sudden  enlargement, 
probably  from  acute  increase  in  the  size  of  the  cysts  or  from  intracystic 
hemorrhage.  The  spontaneous  coagulation  of  the  fluid  would  be  a 
valuable  symptom  if  it  was  constantly  found,  but  in  about  70  cases  it 
was  noted  in  only  11  (Herr).  It  might,  however,  in  reality  be  more 
frequent,  since  in  a  number  of  cases  it  might  not  have  been  noticed 
(Gusserow).  The  lack  of  vitality  shown  by  the  tendency  to  local 
gangrene  is  also  somewhat  characteristic  of  these  tumors.  Thus 
(irammaticati,  as  stated  by  (Jnsserow,  saw  a  myoma  the  size  of  a  child's 
head,  located  in  the  wall  of  the  cervix,  imdergo  superficial  necrosis, 
allowed  by  sepsis  and  death. 
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It  is  rather  noteworthy  that  a  correct  diagnosis  was  rarely  made. 
They  were  almost  always  mistaken  for  ox^arian  cystomata*  and  a  numi 
of  them  were  puiietured.  Poncture,  however,  in  this  form  of  cystoma 
is  far  more  dangerous  than  in  other  cystoinata,  as  shown  by  Leopold* 
who  found  that,  as  a  eonsefiuence  of  puncture,  10  patients  out  of  11  died. 
McGuire,  therefore*  is  ri^ht  in  asserting  that  exploratory  laparotomy  is 
less  dangerous  than  puncture. 

The  treatment  should  he  entire  extirpation,  l>erause  of  the  prob- 
ability of  rapid  enlargement,  the  danger  of  puncture,  tJie  liability  to 
gangrenous  or  septic  changes,  and  thrombosis  of  the  vessels  in  and 
around  the  tumor,  (iusserow  gives  a  series  of  41  laparotomies  with  'ti 
recoveries,  the  cause  of  the  high  mortality  being  the  necessity  of  the 
removal  of  the  uterus  in  some  of  the  cases.  Occasionally  the  o  fie  rat  ion 
cannot  be  finished;  thus,  according  to  Gusserow,  in  38  cases.  7  were 
unfinished,  and  of  the  7,  0  patients  dietL  That  an  exact  diagnosb* 
with  a  definite  premeditated  plan  of  o|jeration,  is  of  extreme  importance 
is  shown  tiy  ( iusserow,  who,  out  of  11  cases  descril>ed  in  the  literature, 
reported  S)  recoveries. 

A  few  words  about  uterine  sarcomata,  inasmuch  as  the  tumor  here 
presented  is  a  mixed  form  of  cystofibronni  and  sanxuna.  In  the  uterus 
we  distinguish  between  circumscribed  and  diffused  sarcoma,  the  former 
originating  in  the  muscular  wall  of  the  uterus,  the  latter  in  the  mucous 
membrane.  The  circumscribed  uterine  sarcomata  are  of  the  nn 
interest  to  us  in  this  connection,  as  thc^^  stand  in  near  relationship  to 
fibromyouiala  and  fibrocystomata.  They  form,  usually,  round,  cir- 
cumscribed, liarder  or  softer  tumors,  looking  like,  and  developing  in 
the  same  places  as,  the  fibromyomata,  and  so  similar  to  these  that  we 
nmst  class  the  relapsing  fibromata  of  Paget  among  the  sarcomata. 
But  Itesides  more  or  less  typical  fibrous  or  muscular  cells,  here  we  find 
islands  of  short,  s]>indle-shaped,  round  or  polymorphous  cells,  or  islands 
of  myxoma  tissue^ in  general,  a  more  vivid  celbformation  than  in 
fibromata  and  niyomata;  and  we  further  find  in  the  same  tumor  in 
<lifTerent  places  different  forms  of  cells.  So  predominating,  however. 
are  fibroma  or  myoma  tissiu^  cells  that  St^iroder  regards  it  as  a  law  that 
the  circumscribed  sarcomata  are  always  formed  by  transformation  of 
fibromata.  According  to  Gusserow^  the  transformation  of  fibromata 
into  the  mixed  form  of  fibrosarcomata,  mjTcosarcomata.  and  cysto 
sarcomata  is  so  rare  that  the  literature  shows  verj^  few  well -observed 
cases  of  this  kind.  By  examining  the  uu'croscopic  slides  that  I  exhibit 
tonight  we  find,  in  some  portions,  apparently  ty[jical  myofibroma 
tissue,  without  or  with  dilated  lymph -spaces,  in  which  we  find  granu- 
lated matter  containing  loose  or  isolated  muscular  cells;  in  other  places 
islands  of  typical  myxoma  tissue,  here  and  there  islands  of  embrj'onal 
cells;  in  another  part  of  the  tumor  territories  of  short*  spindle-s 
cells,  large,  and  with  oval  or  round  nuclei;  in  other  words,  islands  ol 
unmistakable  sarcoma  tissue;  and,  finally,  places  of  common  typical, 
round -eel  led  sarcoma  tissue. 

As  to  the  age  in  which  fibrosarcomata  of  the  uterus  are  found,  there 
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is  this  diflFerence  from  the  cystofibromata,  that,  while  they  both  are 
most  common  between  the  ages  of  thirty  and  fifty,  the  sarcomata  are 
still  common  between  fifty  and  sixty,  while  the  cystofibromata,  as  we 
have  seen,  stop  at  the  age  of  fifty. 

As  regards  treatment,  the  sarcoma  is  a  malignant  tumor  and  needs 
more  extensive  removal  or  radical  treatment  than  the  benignant  cysto- 
fibroma.  The  removal  of  subserous  or  interstitial  fibrosarcomata 
by  abdominal  supravaginal  extirpation  and  extraperitoneal  treatment 
has  often  been  followed  by  a  growth  of  sarcomatous  tissue  in  the  cicatrix 
in  the  abdominal  wall.  The  abdominal  total  extirpation  of  the  uterus 
can  hardly  be  said  to  have  lost  much  of  its  dreadful  mortality  of  about 
70  per  cent,  from  the  time  of  Freund's  first  operation  until  now. 

In  the  treatment  of  this  case  the  following  suggestion  occurred  to 
me — a  suggestion  which  was  not  carried  out  because  of  the  patient's 
death.  I  should  operate  as  I  did,  enucleating  the  subserous  tumor, 
and  if  the  uterine  cavity  was  not  opened,  try  intraperitoneal  treatment 
of  the  stump.  After  recovery  from  this  operation,  if  the  microscopic 
examination  of  the  tumor  proved  it  to  be  a  fibrosarcoma,  I  should 
follow,  as  soon  as  the  patient's  strength  would  permit,  by  vaginal 
extirpation.  In  the  rare  cases  in  which  the  size  of  a  diagnosed  cir- 
cumscribed uterine  sarcoma  or  fibrocystoma  will  permit  of  vaginal 
extirpation  this  operation  is,  of  course,  the  only  one  indicated. 

The  two  other  specimens  are  not  strictly  gynecologic,  as  they 
occurred  in  men.  However,  they  had  this  in  common  with  gynecology, 
that  laparotomy  had  to  be  done. 


COLLOID  CARCINOMA  OF  THE  CECUM* 


This  specimen  is  a  tumor  of  the  cecum — a  so-called  colloid  carcinoma. 
The  patient  was  a  man  of  about  forty,  in  whom,  for  about  six  months, 
an  increasing  tumor  had  developed  in  the  middle  of  the  abdominal 
cavity.  When  I  saw  him  the  tumor  was  of  the  size  of  the  head  of  a 
child  of  four,  was  somewhat  movable  from  side  to  side  and  up  and  down. 
There  were  never  any  disturbances  on  part  of  the  intestines,  but 
emaciation  and  considerable  pain.  I  thought  it  a  tumor  of  the  omentum 
on  account  of  its  mobility,  also  that  it  was  maUgnant  because  it  was 
hard,  nodular,  and  of  rapid  growth,  but  I  did  not  think  of  the  intestine 
being  the  seat  because  there  were  no  symptoms.  When  the  abdominal 
cavity  was  opened,  I  found  this  large  nodulated  tumor  with  a  great 
many  adhesions  to  the  omentum  and  some  to  the  intestines,  and  finally, 
having  separated  these  and  applied  a  great  many  ligatures,  when  I  got 
the  tumor  isolated  and  out  through  the  abdominal  wound,  I  found  the 
ileum  passing  into  one  side  of  the  tumor  and  the  ascending  colon  coming 
out  of  the  other  side.  I  then  divided  the  ileum  and  ascending  colon 
two  inches  away  from  the  tumor,  detached  and  ligated  the  mesentery-, 
and,  after  the  removal  of  the  tumor,  closed  the  ileum  and  ascending 
colon  in  the  usual  way  by  invagination  and  suture,  and  made  an  anas- 
tomosis between  the  lower  end  of  the  ileum  and  upper  end  of  the  ascend- 
ing colon  by  means  of  Senn's  decalcified  bone  plates.  The  territory  of 
approximation  was  covered  by  an  undetached  omental  flap.  I  preferred 
this  operation  to  circular  resection  or  implantation  of  the  ileum  into 
the  colon,  because  of  the  shortness  of  the  plate  operation  as  compared 
with  the  others.  The  patient  lived  four  days,  was  able  to  take  some 
liquid  nourishment,  had  no  vomiting,  no  tympanites,  showed  no  symp- 
toms of  sepsis  or  peritonitis,  but  gradually  became  weaker  and  died. 
The  autopsy  showed  no  peritonitis,  the  ends  of  the  upper  and  lower 
bowel  were  closed,  the  closed  ileum  and  closed  end  of  the  ascending 
colon,  and  at  a  distance  of  2}/2  inches  the  anastomosis  covered 
with  the  omental  flap,  which  did  not  adhere.  The  peritoneal  sur- 
faces between  the  plates  are  perfectly  united,  allowing  of  no  escape 
of  liquor  or  air.  The  passage  between  the  ileum  and  colon  is  per- 
fectly free,  as  you  see  after  o|>ening  the  opposite  wall  of  the  intes- 
tines. The  tumor  shows  at  this  point  the  ileum  entering  the  large 
irregular  cavity  containing  some  liquid  feces,  slightly  tinged  with  blood, 
and  at  the  upper  end  of  the  cavity  is  the  ascending  colon.     This  enor- 
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mously  thickened  wall  of  the  cavity,  1^  to  2  inches  in  thickness,  is 
the  carcinomatous  intestinal  wall,  the  cut  surface  presenting  the  char- 
acteristic gelatinous  appearance  of  colloid  carcinoma.  This  form  of 
carcinoma  has  as  its  characteristic,  in  distinction  from  other  carcino- 
mata,  colloid  degeneration  of  the  cells,  causing  them  to  enlarge,  meet, 
and  form  this  transparent  gelatinous  substance.  While  we  do  not 
recognize  a  colloid  carcinoma  as  distinctly  different  from  carcinomata  in 
general,  as  we  know  that  partial  colloid  degeneration  is  common  in  all 
carcinomata  of  the  intestinal  tract,  clinically  we  recognize  the  extremes 
of  this  degeneration  as  a  distinct  form,  characterized  by  its  enormous 
size,  and  not  uncommon  in  the  stomach,  large  intestine,  and  peritoneum. 
In  the  peritoneal  cavity  there  were  no  secondary  tumors  nor  were  the 
lymph-glands  of  the  mesentery  invaded.  This  is  what  we  should 
expect,  as  this  colloid  carcinoma  is,  as  a  rule,  relatively  benignant, 
with  little  tendency  to  the  invasion  of  distant  tissues  or  organs. 

The  death  of  the  patient  I  ascribe  to  the  fact  that  when  the  vitality 
has  been  lowered  to  a  certain  point  by  malignant  tumors,  without  or 
with  functional  disturbances  of  vital  organs,  the  organism  loses  its 
power  to  sustain  more  than  a  certain  amount  of  operating,  and  death 
will  follow  from  the  yet  unexplained  exhaustion,  in  spite  of  the  absence 
of  all  the  common  well-known  fatal  complications. 


DOUBLE  CARCINOMA  OF  THE  COLON 


The  third  and  last  specimen  is  from  a  man  between  forty  and  fifty 
who  had  suflFered  terribly  from  difficult  passages  from  the  bowels  for 
a  number  of  months.  Finally  a  small,  almost  immovable  tumor, 
appeared  to  the  right  of  the  umbilicus,  and  later  on  distention  of  the 
small  intestines,  with  pain  and  vomiting.  Every  half -hour  or  hour  there 
would  be  a  paroxysm  of  peristaltic  contractions  with  excruciating  pain. 
He  finally  asked  to  be  relieved  at  any  risk.  On  account  of  his  extreme 
emaciation  and  w^eakened  condition  I  thought  it  out  of  the  question 
to  attempt  extirpation,  and  resolved  to  try  to  relieve  him  by  means 
of  anastomoses  between  the  intestine  above  and  below  the  stricture. 
Laparotomy  revealed  the  tumor  to  be  a  carcinoma  of  the  ascending 
colon;  consequently  I  united  the  lower  part  of  the  distended  ileum  with 
the  empty  transverse  colon  5  to  6  inches  away  from  the  tumor.  The 
patient  did  not  get  much  relief,  and  died  ten  days  after  the  operation, 
growing  gradually  weaker,  as  in  the  other  case.  The  autopsy  showed 
no  peritonitis,  the  omental  flap  was  partially  adherent  to  the  intestine, 
the  peritoneum  between  the  plates  united,  but  at  the  distal  end  of  the 
plate,  in  the  colon,  an  island  of  necrosis  of  the  intestinal  wall  from 
pressure  atrophy  caused  by  the  plate.  Thus  in  this  case  perforation 
of  the  intestine  was  only  a  question  of  a  short  time.  The  carcinoma 
of  the  ascending  colon,  as  the  specimen  shows,  is  3  inches  long  and  has 
caused  almost  complete  occlusion  of  the  bowel.  The  reason  why  no 
relief  followed  the  operation  was  found  below  the  anastomosis  in  the 
splenic  flexure  of  the  colon,  where  a  second  carcinoma  had  developed, 
causing,  as  you  see,  almost  complete  obstruction  of  the  colon.  This 
second  carcinoma  was  not  discovered  during  the  operation,  as  it  was 
hidden  high  up  under  the  spleen.  The  emptiness  of  the  transverse 
colon,  together  with  the  rarity  of  a  second  carcinoma,  was  the  cause 
of  my  not  suspecting  its  presence.  If  it  had  been  discovered,  the  anas- 
tomosis would  have  been  made  between  the  ileum  and  the  sigmoid 
flexure,  of  course.  The  mortality  from  even  palliative  operations  upon 
the  intestines  is  large,  because,  as  a  rule,  the  patients  do  not  come  to 
us  for  operation  until  they  are  exhausted  by  serious  intestinal  distur- 
bances, usually  of  long  continuance.  This  is  so  generally  the  case 
that  collapse,  even  after  a  short  operation,  is  of  frequent  occurrence. 

Senn's  operation  of  intestinal  anastomosis  with  the  plates  does  not 
take  any  more  time  than  the  abdominal  operation  for  artificial  anus. 
The  last  operation  here  mentioned  was  of  thirty-eight  minutes'  duration 
from  the  time  of  the  incision  in  the  abdomen  to  the  dressing  of  the 
abdominal  wound. 
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A  CASE  OF  TRAUMATIC  CYST  OF  THE 
PANCREAS* 


Chester  A.  King,  aged  eight,  was  admitted  to  Emergency  Hospital  October  6,  1887, 
with  the  following  history:  He  had  enjoyed  good  health  up  to  recent  illness.  Eleven 
weeks  ago  he  fell  from  a  horse  and  sustained  injury  to  his  abdomen,  showing  a  red  spot 
over  the  umbilicus,  and  a  similar  spot  over  the  processus  spinosus  of  the  third  lumbar 
vertebra.  He  complained,  during  6rst  eight  weeks,  of  intermittent  attacks  of  pain, 
located  in  the  region  about  umbilicus.  About  three  weeks  after  injury  a  swelling  appeared 
in  the  epigastrium  and  has  been  increasing  steadily  since.  After  injury  the  patient  lost 
appetite;  his  bowels  were  loose,  irregular,  and  the  feces  of  a  whitish,  curdled  appearance, 
according  to  his  mother's  statement.  Vomiting  had  been  a  prominent  symptom  during 
the  period  from  the  time  of  injury  until  his  admission  into  the  hospital.  He  had  been 
treated  for  typhomalarial  fever. 

Status  Prcesens. — Patient  is  of  normal  size  for  his  age,  but  thin  and  emaciated.  Ex- 
amination shows  lungs  and  heart  normal.  In  the  epigastxium  and  upper  half  of  meso- 
gastrium  is  a  round  prominence  caused  by  a  tumor  7  inches  in  transverse  diameter,  8 
inches  in  longitudinal  diameter.  Percussion  over  the  tumor  is  dull  on  the  right  side, 
continuous  with  the  liver  dulness,  on  the  left  side  reaching  over  the  border  of  the  ribs. 
Between  the  seat  of  dulness  of  the  tumor  and  heart-dulness  there  is  a  tympanitic  area 
from  the  ventricle.  The  circumference  of  abdomen  at  the  end  of  the  xiphoid  process,  24 
inches;  midway  between  this  and  the  umbilicus,  over  the  most  prominent  part  of  the 
tumor,  25  inches;  at  the  umbilicus,  23}^  inches.  After  inflation  of  the  bowel  with  Rich- 
ardson's syringe  the  transverse  colon  is  seen  passing  along  and  over  the  lower  border  of  the 
tumor.  The  tumor  moves  with  the  respiration.  There  is  transmitted  pulsation  from 
the  aorta,  but  no  expansion  or  bruit.  Over  the  surface  of  the  tumor  is  a  feeling  of  fluctua- 
tion.   The  tumor  is  slightly  movable  from  side  to  side. 

Exploratory  puncture  brings  out  a  syringeful  of  deep  straw-colored,  not  perfectly 
clear,  fluid  of  alkaline  reaction,  which  contains  a  small  number  of  red  blood-corpuscles, 
but  no  other  formed  elements.  The  location  of  the  tumor  is  in  the  median  line  behind  the 
stomach,  above  the  transverse  colon — that  is,  jn  the  region  of  the  pancreas.  Taken  to- 
gether with  the  microscopic  character  of  its  fluid  contents,  containing  no  other  formed 
elements  than  a  few  blood-corpuscles,  and  Anally  its  relation  to  a  distinct  trauma,  made  the 
diagnosis  of  a  pancreatic  cyst  rather  plausible.  It  was  resolved  to  operate  by  laparotomy 
in  two  tempos,  if  the  thickness  of  the  cyst-wall  would  permit  of  such  procedure.  October 
9,  1887,  after  the  usual  preparations  for  laparotomy,  a  longitudinal  incision  was  made  in 
the  linea  alba,  about  3  inches  long,  midway  between  the  umbilicus  and  the  xiphoid  process. 
After  opening  the  peritoneal  cavity  the  parietal  peritoneum  was  stitched  to  the  skin  and 
the  mesocolon  was  divided  longitudinally  and  a  few  small  vessels  ligated.  Beneath  this 
was  the  glistening  white  smooth  surface  of  the  cyst-wall.  This  was  united  by  a  circular 
row  of  fine  silk  sutures,  including  a  space  about  2  inches  long  and  1  inch  broad,  to  the  ab- 
dominal wound.  No  cyst-fluid  escaped  along  any  of  the  sutures,  and  consequently  the 
original  plan  of  operating  in  two  tempos  was  carried  out.    The  wound  cavity  was  packed 

*  Reported  with  statistic!  by  A.  Holmboe,  M.D.,  Chicago  Med.  Jour,  and  Exam- 
iner, 1888,  vol.  Ivi,  p.  74. 
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with  iodoform  gauze;  an  antiseptic  dressing  was  applied,  held  in  position  by  an  c^lastic 
bandage.  The  following  day  the  temperature  rose  to  101.5**  F.,  but  came  down  to  normal 
the  evening  of  the  same  day  and  remained  so.  No  other  untoward  symptoms  followed  this 
operation. 

On  October  16th,  a  week  after  the  laparotomy,  the  patient  was  again  anesthetixed, 
and  the  cyst  opened  by  Paquelin*s  cautery.  The  cyst-wall  was  of  considerable  thickness 
— about  ^  inch.  About  40  ounces  of  thin,  yellowish,  semitransparent  fluid  escaped.  A 
large  drainage-tube,  over  H  inch  in  diameter  and  9  inches  long,  was  introduced  to  the 
bottom  of  the  cyst,  passing  upward  and  backward  toward  the  left  side  of  the  vertebral 
colunm,  behind  the  stomach.  No  irrigation  was  used  at  the  time  of  the  operation,  but  a 
heavy  antiseptic  dressing  and  an  elastic  bandage  were  applied. 

The  following  day  the  temperature  rose  to  101°  F.,  but  became  normal  the  next  day 
and  remained  so.  His  bowels  were  regular  before  the  second  operation.  After  this, 
however,  they  did  not  move  for  five  days,  when  an  enema  was  given.  Later  on  the  bowels 
again  became  regular.  There  was  profuse  discharge  the  first  four  to  five  days  after  the 
operation,  after  which  time  the  discharge  rapidly  decreased  in  quantity,  ^lien  lea\-ing  the 
hospital,  November  9th,  the  dressing  which  had  been  applied  four  days  before  was  perfectly 
dry.  At  no  time  during  the  after-treatment  was  there  any  erosion  or  maceration  of  the 
skin  surrounding  the  wound,  although  it  was  constantly  in  contact  with  the  secretion 
from  the  cyst- wall. 

The  depth  of  the  fistula  at  the  time  of  leaving  the  hospital  was  3  inches.  The  general 
condition  of  the  patient  was  greatly  improved. 

In  an  article  on  "  Complicated  Diseases  of  the  Pancreas  and  their 
Surgical  Treatment "  Karl  Hagenbach,  in  Basel,  has  collected  reports  of 
15  cases  of  true  cysts  of  the  pancreas.*  Adding  to  these  15  cases  the 
reports  of  3  cases  operated  upon  in  this  country  during  the  latter  part 
of  1887  (Bull,  Fenger,  Steele),  we  find,  altogether,  the  following  18 
cases  of  cysts  of  the  pancreas  so  far  reported  in  literature: 

From  the  tabulated  cases  on  p.  508  the  following  rdsum6  may  be 
drawn  :t 

There  were  11  males  and  7  females. 

Age  from  8  years  (Fenger)  to  46  years  (KUster). 

Trauma  was  given  as  the  cause  in  3  cases  (Kulenkampff,  Senn, 
Fenger). 

Duration  from  five  weeks  (Senn)  to  13 years  (Gross).  In  Kramer's 
case  the  time  has  been  indefinitely  given  as  "some  weeks." 

Place  of  development  is  not  stated  in  5  cases;  in  2  cases  the  head 
is  given  as  the  seat  of  origin;  in  11  cases,  the  tail. 

As  to  symptoms,  a  certain  suddenness  of  onset  is  noticeable 
in  a  number  of  the  cases;  otherwise,  conmion  gastric  and  intestinal 
disturbances  seem  to  be  most  prominent.  Location,  relations,  etc.,  of 
tumor  have  only  in  a  limited  number  of  cases  been  suflSciently  character- 
istic to  warrant  a  diagnosis  of  pancreatic  cyst  (Senn,  KUster,  Subotik, 
Gussenbauer,  Bull,  Fenger,  Steele). 

Icterus  is  mentioned  as  a  complication  in  4  cases. 

Diabetes  in  1  case  (Bull). 

Sixteen  cases  were  o|>erated,  of  which  10  recovered  and  5  died. 

*  Deutsche  Zeitschrift  ftlr  Chinirgie,  1887.  vol.  xxxiii. 
t  For  further  details,  see  original  reports. 
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Methods  of  operating*  are  distributed  with  the  respective  results 
as  follows: 

Extirpation  of  the  whole  cyst:  3  cases  with  2  deaths  and  1  recovery. 

Partial  excision  of  cyst-wiJl,  uniting  the  remainder  with  the  abdom- 
inal wound:  2  cases  with  2  deaths. 

Puncture  and  aspiration:    1  case  with  1  death. 

Incision  and  drainage  in  one  tempo:  4  cases  with  4  recoveries. 

Incision  and  drainage  in  two  tempos:  5  cases  with  5  recoveries.! 

From  the  above  figures  it  seems  reasonable  to  conclude,  as  Senn 
stated  in  his  monograph  of  1885,  that  the  operation  to  be  recom- 
mended for  cysts  of  the  pancreas  should  be  incision  and  drainage,  and 
it  seems  to  be  a  matter  of  little  or  no  importance  whether  this  operation 
is  performed  in  one  or  two  tempos. 

Careful  chemical  analysis  of  the  cyst-content  has  been  made  in  several 
cases,  showing  the  presence  of  tyrosin,  leucin,  mucin,  serum-albumin, 
sodium  and  potassium  salts,  etc.  The  cyst-fluid  has  also  proved  itself 
able  to  digest  starch,  emulsify  fat,  etc.,  and  thereby  established  its 
pancreatic  origin.  In  Gussenbauer's  and  Senn*s  cases  a  digestion  eczema 
was  noticed  around  the  abdominal  wound.  The  quantity  of  the  cyst- 
fluid  varies  from  a  pint  up  to  several  quarts.  Blood  in  varying  quantity 
is  frequently  found  in  these  cysts.  Kiister  considers  the  presence  of 
blood  characteristic,  even  for  pancreatic  cysts,  when  found  in  a  cyst 
of  the  upper  abdominal  region  (Hagenbach).  In  Thiersch's  and  Gus- 
senbauer's  cases  blood  was  prevalent  to  such  an  extent  that  Hagenbach 
considers  it  doubtful  whether  these  two  cases  can,  properly,  be  classed 
under  retention  cysts,  believing  it  possibly  more  correct  to  place  them 
among  hematomas.  Senn,  however,  thinks  it  safe  to  classify  them  as 
hemorrhagic  retention  cysts. 

*  Method  of  operating  employed  in  Dr.  Steele's  case  was  incision  and  drainage;  but 
if  in  one  or  two  steps,  I  do  not  know.    Recovery. 

t  Bull's  case  was  operated  on  July  19th,  discharged  cured  November  19th,  but  died 
two  weeks  later  from  diabetes. 
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EXTIRPATION  OF  THE  RECTUM" 


The  removal  of  the  rectum  is  an  important  subject,  as  it  is  one  of  the 
achievements  of  modern  surgery.  Extirpation  of  the  rectum  is  a  child 
of  modern  surgery,  inasmuch  as  it  was  not  until  iodoform  gauze  was 
used  for  packing  and  drainage  that  it  became  devoid  of  its  dangers. 
In  former  times  it  had  such  an  appalling  mortality  that  colotomy 
was  preferred  by  the  English  surgeons,  and  the  removal  of  the 
rectum  regarded  as  an  almost  not  permissible  operation. 

Volkmann  made  the  first  step  toward  utilizing  antiseptic  principles 
and  reduced  the  death-rate,  but  this  method  of  drainage  with  permanent 
irrigation  was  cumbersome,  complicated,  and  often,  in  cases  where  the 
peritoneal  cavity  had  to  be  opened,  dangerous.  I  have  seen  in  such  a 
case  the  abdominal  cavity  filled  with  more  than  two  gallons  of  carbolic 
acid  solution;  thus  it  was  not  until  the  advent  of  iodoform  gauze  that 
a  radical  change  came  about.  I  have  paid  a  good  deal  of  attention  to 
these  operations,  inasmuch  as  I  have  extirpated  the  rectum  16  times — 
11  times  for  carcinoma  and  5  times  for  inflammatory  stricture.  As  far 
as  carcinomata  are  concerned,  I  will  in  this  connection  present  two 
specimens,  the  one  illustrating  a  low  carcinoma,  as  I  prefer  to  call  it — 
a  carcinoma  that  involves  the  sphincter,  and  one,  a  high  carcinoma, 
that  is,  a  carcinoma  that  has  left  the  sphincter  and  a  couple  of  inches 
of  the  rectum  intact.  The  first  specimen  is  a  low  carcinoma,  conse- 
quently the  anus  is  there.  The  carcinoma,  as  may  be  seen,  takes  in 
the  anus  and  about  three  inches  of  the  rectum,  and  behind  it  there  is  a 
mass  of  adipose  tissue  from  the  concavity  of  the  sacrum,  in  which  we 
see  a  tumor  the  size  of  a  walnut,  which  is  a  carcinomatous  pararectal 
lymph-gland.  It  is  always  advisable  to  remove  this  tissue  just  the  same 
as  to  remove  the  axillary  glands  when  a  carcinoma  of  the  mamma  is 
operated  upon,  or  the  submaxillary  glands  when  operating  for  carcinoma 
of  the  lips,  because  this  is  the  place  where  the  carcinoma  first  extends 
outside  of  the  rectum  to  the  lymph-glands  in  the  surrounding  tissues. 

The  other  specimen  is  what  we  might  term  high  carcinoma,  inasmuch 
as  the  anus  and  lower  portion  of  the  rectum  are  left.  As  will  be  seen, 
there  is  a  ring-shaped  carcinomatous  tumor,  i)/^  inches  long,  occupying 
the  entire  circumference  of  the  gut,  ulcerated  on  the  nodular  surface, 
making  a  constriction  which  hardly  permits  the  passage  of  the  little 

♦Read  before  the  Chicago  Medical  Society,  May  20,  1889.  Medical  SUndard. 
1889,  vol.  vi,  p.  1. 
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finger.  At  the  upper  and  lower  part  of  tliis  ring  is  -''4  inch  of  healthy 
wall  of  the  rectum  transversely  divided,  thus  showing  that  the  anus 
with  the  sphincter  has  been  left. 

As  to  the  method  of  operating,  I  want  to  distinguish  between  the 
operation  for  low  and  high  carcinoma.  Low  carcinoma  inchides  the 
anus,  and  will  seldom  if  ever  go  tip  so  high  that  there  will  l>e  necessity 
for  any  more  preparatory  ojjerating  than  to  remove  the  coccyx;  very 
rarely^  with  a  view  of  getting  more  operating  room,  it  may  be  necessary 
to  resort  to  the  next  step  in  the  higher  operation,  namely,  division  of  the 
left  sacrosciatic  ligament,  which  gives  a  good  deal  more  room. 

In  the  operation  of  high  can"inoma  the  next  step  in  getting  access 
to  the  rec^tum  is  to  remove  the  left  half  of  the  sacrnm,  as  proposed  by 
Kra-ske,  or  even  to  remove  it  entire  transversely  on  the  line  of  the  third 
foramen,  with  subsequent  replacement  in  ifitu.  This  latter  way  of 
getting  operating  space  I  have  tried  once  and  fonnd  satisfactory;  the 
patient  sur%nved  tlie  operation,  and  died  six  weeks  later  frona  causes 
indepentlent  of  it»  after  everything  around  the  rectum  had  healed 
satisfactorily. 

The  two  operations,  of  which  the  one  for  low  carcinoma  might  be 
termed  extirfjation  or  amputation  (Holmen),  the  one  for  the  high  opera- 
tion,  resection  (Volkmannj,  are,  of  course,  entirely  different,  inasmuch 
as  the  former  commences  at  the  anus,  extending  from  there  upward, 
and  the  other  commences  above  and  behind  the  anus,  and  is  really  a 
posterior  operation  in  the  sacral  region.  The  reason  for  distinguishing 
between  the  two  operations,  besides  the  entirely  different  technic,  is 
also  the  difference  in  gravity  of  the  operation.  This  means  a  different 
gravity  of  the  disease,  namely,  that  a  high  carcinoma  is  much  more 
serious  than  a  low  carcinoma.  Statistics  which  I  got  together  a  year 
ago  in  this  respect  showed  18  high  carcinomata,  with  a  mortality  of 
50  j)er  cent.,  while  a  series  of  ^7":^  operations  for  mixed  high  and  low 
carcinomata  showed  a  mortality  of  '^'J  per  cent.  In  most  of  tlie  statistics 
we  meet  with  now  no  distinction  is  made  between  high  and  low  carcin- 
oma, in  the  sense  in  which  I  wish  to  express  it;  that  is  the  reason  why 
the  older  mortality  does  not  enable  us  to  judge  about  a  single  case,  inas- 
much as  it  is  too  tow  for  high  carcinoma  and  too  high  for  low  carcinoma. 
Old  statistics  of  Billroth  showed  a  mortality  of  39  |>er  cent.;  more 
recent  statistics  f>f  Konig  showed  a  mortality  of  ^4  per  cent.  Quite 
recently  Bramann  published  *37  of  von  Bergman  n's  cases,  with  26  re- 
coveries and  1  death—that  is,  3.6  percent,  mortality. 

^\s  to  the  carcinomata  I  have  operated  on,  in  four  high  carcinomata— 
4  men  and  3  women — there  were  ^  deaths  rs  the  immediate  consequence 
of  the  operation,  and  2  recoveries  from  the  operation,  of  which  1  died 
six  weeks  afterward,  after  everything  around  the  anus  had  been  healed. 
The  second,  the  patient  from  whom  this  specimen  was  taken,  is  well, 
has  gained  W  pounds  in  a  few  weeks,  and  is  much  improved  by  the 
operation. 

For  low  carcinoma  I  have  ojjerated  7  times  on  6  men  and  I  woman, 
with  4  retro veries  and  3  deaths,  4  of  which  were  in  inunediate  consequence 
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of  the  operatitjD.     The  tliird  died  from  arterial  hemorrhage  after  four 
weeks. 

A  new  field  for  extirpation  of  the  reetuni*  or  the  low  operation. 
was  proposed  l>y  Israel  in  1883,  namely,  to  operate  in  this  way  for  non- 
malignant  inflammatory'  strictures,  whether  due  to  sj'philis  or  to  the 
gonoccocus.  This  form  of  diesase  of  the  rectum  will  sometimes  reslnt 
all  other  local  measures,  dilatation,  division,  etc.,  but  will  form  perirectal 
abscesses  and  fistulas,  make  life  unbearable,  and  finally  terminate  in 
amyloid  nephritis  and  death.  In  so  intraetal>le  a  case  I  have  reason 
to  l>elieve  that  extirpation  of  the  rectum  is  a  decided  success,  I  have 
done  five  extirpations  for  inflammatory  stricture,  on  4  women  and  1  man, 
with  no  deaths. 

In  10  cases  of  this  nature,  reported  by  Israel,  Busch,  Riegner, 
Bardenheuer,  and  myself,  there  were  15  recoveries  and  1  death — a 
mortality  of  about  6  per  cent.  The  possibility  of  extirpation  of  the 
rectum  for  non-malignant  stricture  of  course  de|>ends  u|>on  the  extent 
of  the  latter.  It  must  be  j>ossible  to  reach  reasonably  healthy  rectum 
aho^'c  and  draw  it  down.  In  the  case  of  limited  stricture,  when  the 
operation  has  been  applied,  all  the  authors  agree  that  the  patients  have 
l>een  decidedly  Iwnefited. 

The  advantage  of  the  removal  of  such  a  stricture,  if  it  is  possible  to 
get  go€>d  healthy  wall  of  the  intestine,  is  that  the  disease  is  done  away 
with  at  once.  There  are  always  f4>ci  of  pus  in  the  wall  and  the  tissues 
surrounding  such  a  rectum,  and  finally,  around  a  stricture  of  this  kind, 
most  irregular  pus-cavities  form  enormous  pockets,  which  are,  of  course. 
done  away  with  by  the  extirpation  of  the  stricture  when  possible.  When 
the  stricture  is  above  a  certain  point,  then  extirpation  becomes  im- 
possible. 

To  return  to  the  subject  of  discussion  for  tonight— the  carcinomata: 
There  are  some  points  of  importance  in  the  ojHTations  which  I  shall 
now  call  attention  to,  for  instan<-e,  in  operating  for  high  carcinomata 
it  is  sometimes  very  difficult  to  bring  the  upper  portion  of  the  bowel 
down,  because  the  mesorectura  or  lower  portion  of  the  mesentery  of 
the  sigmoid  flexure  may  be  unusually  immovable.  The  mesentery 
must,  of  course,  l>c  divided  until  the  bowel  conies  down.  \  good  deal 
of  dissecting  may  have  to  be  done  before  the  bowel  can  be  brought  down. 
In  this  resj>ect  I  believe  it  is  often  possible  to  know  beforehand  al>outj 
this  difficulty,  inasmuch  eis  I  think  that  the  longer  the  stricture  he 
existed,  the  easier  the  operation  will  be,  because  the  efforts  at  defecation  ' 
will  make  the  upper  portion  more  movable,  and  tlms  make  the  opera- 
tion easier,  ft  has  often  seemed  to  me  also,  when  I  came  to  a  certain 
pi>int  in  dissection,  that  then  the  upj>er  bowel  has  come  down  easier; 
at  the  same  time  I  have  met  with  one  case  where  it  was  almost  impossible 
to  get  the  upper  intestine  down.  When  united  to  the  anus  or  lower 
portion  of  the  reilum,  there  must  be  no  tension  at  alL  inasmuch  a^  the 
sutures  can  seldom  be  kept  aseptic,  and  thus  are  liable  to  tear  through. 
The  danger  of  tension  is  shown  in  a  number  of  Kraske's  cases,  where, 
in  the  same  night  of  the  operation,  the  sutures  ga%'e  way.  the  end  of  tlie 
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upper  bowel  turned  upward  in  an  effort  at  defecation,  which  took  place 
right  into  the  peritoneal  cavity.  Kraske  believes  that  preparatory 
treatment  of  such  a  patient  to  the  extent  of  having  the  bowels  entirely 
emptied  might  guard  against  such  an  accident,  but  I  consider  it  rather 
doubtful  whether  any  preparatory  treatment  can  always  guard  against 
such  a  fatal  defecation,  when  rupture  of  the  sutures  takes  place.  I  do 
not  see  how  this  can  be  absolutely  guarded  against,  but  the  more  mov- 
able the  bowel  and  the  more  freely  it  is  brought  down,  the  less  tension 
there  is,  and,  of  course,  the  less  liability  to  this  accident. 

Furthermore,  it  is  sometimes  impossible  in  high  carcinoma  by  any 
method  of  examination  before  the  operation  to  tell  the  exact  extension 
of  the  carcinoma  to  neighboring  organs.  My  attention  was  called  to 
this  in  one  case,  a  woman  I  operated  upon  two  years  ago  in  Milwaukee. 
I  found  that  the  carcinoma  extended  to  the  wall  of  the  uterus  from  the 
anterior  wall  of  the  rectum — so  much  so  that  it  was  impossible  to  get  all 
the  carcinomatous  tissue  out,  and,  further,  it  was  impossible  to  unite 
the  peritoneum.  The  patient  died  from  acute  septic  peritonitis  in  a 
few  days. 

To  what  extent  the  difference  in  prognosis  will  be  between  the  high 
and  low  carcinomata  I  do  not  know  that  it  is  possible  to  tell,  because 
this  distinction  has  not  been  made  sharply  enough.  Thus  there  is 
nothing  to  judge  by  from  the  older  statistics;  it  is  possible  only  to  guess 
about  the  high  carcinomata. 

It  is  a  great  gratification  to  modem  surgery  to  see  that  such  results 
as  have  been  described  as  following  operation  for  high  carcinoma  are 
possible.  The  suggested  mortality  of  28  per  cent,  makes  this  operation 
a  justifiable  and  a  useful  one. 

One  word  as  to  the  final  results.  In  my  limited  experience  there  is 
only  one  case  of  carcinoma  in  which  I  can  say  that  the  cure  is  probably 
radical,  inasmuch  as  more  than  two  years  have  passed  without  a  relapse. 
Of  the  rest  of  them,  there  are  two  who  are  now  alive  without  a  relapse, 
but  they  are  so  recent  that  nothing  can  be  said  about  their  future. 

Freedom  from  relapse  may  to  some  extent  depend  upon  the  form  of 
carcinoma.  The  more  glandular  or  t>'pical  cylindric-cell  carcinoma  is 
more  benign;  the  more  mixed  glandular  or  small-cell  carcinoma  is 
more  malignant. 
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RUPTURE  OF  THE  KIDNEY* 


I  WILL  commence  with  the  case  of  rupture  of  the  kidney,  which  was 
as  follows: 

Otto  Lchmann,  twenty  years  old,  from  Rockford,  111.,  came  into  my  hands  February'  3. 
1888,  and  gave  the  following  hbtory :  He  had  always  been  strong  and  healthy  until  about  a 
year  ago,  when  the  following  accident  occurred:  While  walking  along  a  wooden  sidewalk 
built  about  5  feet  above  the  ground,  he  stepped  over  the  side  and  fell  to  the  ground.  He 
experienced  the  most  \'iolent  pain  in  the  right  lumbar  region,  had  to  be  carried  home,  and 
any  attempt  to  move  him  aggravated  the  pain.  There  was  some  blood  in  the  urine  for 
perhaps  a  week;  after  that  time  the  urine  became  normal;  nevertheless,  he  lost  greatly  in 
flesh  and  strength,  the  pain  in  the  right  side  remained,  and  a  swelling  formed.  When  I 
saw  him,  a  year  after  the  injury,  he  was  pale,  somewhat  emaciated,  and  in  the  right  side 
there  was  a  fluctuating  swelling  reaching  from  the  ribs  to  the  pelvis  and  to  the  median  line. 
His  temperature  was  101**  F.,  showing  some  fever  all  the  time.  An  exploratory  punc*ture 
showed  this  swelling  to  contain  urine,  which  was  slightly  turbulent  and  contained  a  fe^* 
pus-corpuscles.  The  operation  was  lumbar  incision  and  drainage;  1  quart  of  fluid  was 
evacuated  from  the  swelling,  but  the  fever  remained  and  aftpr  several  weeks  even  increased, 
the  temperature  varying  from  101*'  to  IDS'*  F.,  with  profuse  sweats  and  progressive  emaci- 
ation. I  concluded  then  that  suppuration  or  sepsis  was  going  on,  that  the  most  natural 
location  of  that  sepsis  was  the  tissue  of  the  kidney,  and  I  resolved  on  extirpation. 

I  extirpated  the  kidney  on  April  12th  by  the  usual  lumbar  method  and  T-shaped  in- 
cision. At  that  time  there  was  found,  besides  the  kidney,  which  is  here  presented,  a  Urge 
abscess  cavity  extending  up  toward  the  diaphragm  and  down  in  the  large  pelvis.  After 
the  operation  the  condition  of  the  pmtient  was  not  improved;  he  gradually  got  worse,  and 
finally  exhibited  symptoms  of  inflammation  in  the  corresponding  lung,  from  which  blood 
and  pus  were  expectorated,  and  he  died  May  3d,  three  weeks  after  the  extirpation. 

The  kidney,  which  was  removed  one  year  after  the  original  injury,  presents  the  fol- 
lowing appearance:  It  is  divided  into  two  portions,  an  upper  and  larger,  and  a  lower  and 
smaller,  one,  with  a  transverse  place  of  di\ision  in  which  there  is  an  opening  through, 
which  leads  into  the  portion  of  the  pelvis  belonging  to  the  lower  portion  of  the  kidney; 
otherwise  the  tissue  of  the  kidney  b  normal.  When  the  pelvis  was  opened,  it  was  found 
that  the  lower  portion  of  the  kidney  was  excluded  from  the  pelvis  by  the  transverse  mass 
of  cicatricial  tissue  seen  in  the  specimen.  I  therefore  think  it  likely  that  the  urine  con- 
tained in  this  space  was  from  the  lower  portion. 

The  autopsy  showed  an  abscess  cavity  in  a  portion  of  the  kidney,  extending  to  the 
lower  surface  of  the  liver,  in  the  right  lobe  of  which  was  an  abscess  the  size  of  a  hen's  egg, 
communicating  with  a  subdiaphragmatic  collection  of  pus  between  the  convexity  of  the 
right  lobe  and  the  diaphragm.  From  the  latter  abscess  cavity  a  conmiunication  exi.sted 
through  an  opening  in  the  diaphragm,  up  into  the  pleural  cavity,  in  the  lower  half  of  which 
was  an  empyema  which  had  perforated  into  the  lung  tissue  and  emptied  into  a  large 
bronchus  of  the  lower  lobe. 

*Rcad  before  the  Chicago  Medical  Society,  May  6,  1889.  Jour.  Amer.  Med. 
Assoc.,  1889,  vol.  xii,  p.  901. 
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I  wish  to  make  a  few  remarks  on  the  class  of  cases  to  which  this 
specimen  belongs,  namely:  subcutaneous  ruptures  or  injuries  to  the 
kidney. 

One  hundred  and  eight  cases  of  subcutaneous  injury  to  the  kidney 
have  been  collected  lately  by  Grawitz.*  Of  these  108  cases,  we  can 
judge  of  the  severity  of  the  lesion  by  the  fact  that  50  died.  As  to  the 
etiology,  we  can  distinguish  between  direct  and  indirect  injury  to  the 
kidney.  The  direct  injury  is  by  a  blow,  by  a  foreign  body,  falling  against 
a  sharp  edge,  as  a  rail  on  a  railroad  track,  being  driven  over  by  a  wagon- 
wheel,  the  kick  of  a  horse,  a  heavy  body  falling  against  the  side  of  the 
patient,  etc.  The  direction  of  the  body  that  causes  the  injury  is  not 
necessarily  directly  over  the  kidney;  it  may  strike  the  anterior  surface 
of  the  abdomen  or  either  loin,  as  well  as  the  side.  Indirect  injuries, 
which  are  also  known  as  ruptures,  may  be  an  injury  to  the  whole  body, 
for  instance,  a  man  falling  from  a  great  height  or  from  a  horse  to  the  level 
of  the  ground,  not  striking  against  any  portion  of  the  body  in  particular. 
This  was  true  in  this  case,  in  which  the  boy  fell  5  feet  down  on  the  level 
ground.  Also  when  a  laboring-man  digging  a  well  is  buried  by  the  cav- 
ing in  of  the  earth  the  same  thing  is  shown.  Such  injuries,  acting  dif- 
fusely on  the  abdomen,  do  not  cause  local  symptoms,  ecchymoses,  abra- 
sions, etc.,  but  sometimes  fractures  of  the  lower  ribs  or  of  the  spinous 
processes  of  the  vertebrae  point  to  a  severe  injury. 

As  to  frequency,  Grawitz  remarks  that  it  is  probable  that  subcu- 
taneous injuries  to  the  kidneys  are  more  common  than  is  usually  be- 
lieved, and  much  more  common  than  these  108  cases  would  imply,  in- 
asmuch as  there  undoubtedly  are  a  number  of  cases  where  the  hematuria 
is  slight,  passing  off  in  a  week,  and  so  they  are  not  recognized  or  published. 

As  to  the  anatomy,  direct  violence  can,  of  course,  crush  the  kidney 
tissue;  a  slight  injury  may  cause  a  rupture  which  is  limited  to  the  tissue 
of  the  kidney  without  opening  either  into  the  pelvis  or  capsule,  or  it 
may  open  into  the  pelvis  and  capsule,  or  may  rupture  also  the  peritoneal 
covering  of  the  kidney,  or,  finally,  the  whole  kidney  may  be  crushed. 
The  slighter  injuries  almost  always  present  themselves,  as  in  this  case, 
as  ruptures,  and  the  direction  of  the  rupture  is  almost  always  the  same 
as  in  this  case,  transverse,  so  that  the  kidney  is  divided  into  an  upper 
and  a  lower  portion  transversely,  whatever  the  direction  of  the  body 
causing  the  injury  may  have  been.'  This  has  its  explanation,  says 
Grawitz,  probably  in  the  fact,  first,  in  the  fetal  shape  of  the  kidney,  con- 
sisting of  numerous  small  lobuli,  12  to  15  in  number,  "renculi,"  as  they 
are  called,  divided  from  one  another  by  transverse  sulci.  It  has  been 
shown  by  Hatayama,  in  experiments  on  animals  with  transverse  lobu- 
lation of  the  kidneys,  that  when  a  rupture  is  produced,  it  is  a  transverse 
rupture.  Attempts  to  determine  this  by  Grawitz  and  Caspar  Leman, 
by  rupturing  the  kidney  on  dead  bodies,  have  not  been  successful:  it 
seems  as  though  life  is  necessary  to  produce  rupture  of  the  kidney  in 
that  way.  The  natural  consequence  of  rupture  of  the  tissue  is  hemor- 
rhage, and  the  quantity  of  blood  is,  of  course,  variable,  according  to  the 
^Langenbeck's  Arch.  f.  klin.  Chir.,  1885,  vol.  xxxi,  p.  419. 
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extent  of  the  injury.  The  larger  the  vessel,  the  more  the  extrava- 
sation. 

The  following  points  should  be  taken  into  consideration  as  to  the 
danger  of  immediate  hemorrhage:  If  the  capsule  is  not  ruptured,  then 
the  blood  will  dissect  away  the  tissue  of  the  kidney  from  the  inner  sur- 
face of  the  capsule  and  there  will  come  a  time  when  the  tension  here 
becomes  extensive  enough  to  stop  the  hemorrhage  mechanically.  If 
the  capsule  is  ruptured,  extensive  extravasation  in  the  pararenal  tissue 
may  take  place  and  form  a  hematoma  that  may  extend  from  the  dia- 
phragm to  the  pelvis,  but  even  here  there  will  finally  be  some  tension 
which  will  tend  to  stop  further  extravasation.  When  the  p)eritoneum 
is  ruptured  over  the  kidney,  then  the  blood  has  access  to  the  peritoneal 
ca^'ity,  and,  of  course,  there  is  no  tension  that  will  have  a  tendency  to 
stop  the  hemorrhage,  consequently  these  are  the  cases  in  which  there  is 
most  danger  of  acute  fatal  hemorrhage.  In  children,  rupture  of  the 
peritoneum  is  more  common  than  in  older  people,  partly  because  the 
peritoneum  is  thinner  and  partly  because  it  is  more  tense  over  the 
surface  of  the  kidney.  If  the  pelvis  of  the  kidney  is  ruptured,  then  the 
blood  goes  down  the  renal  passages  and  appears  in  the  urine,  except 
where  there  is  a  simultaneous  rupture  of  the  ureter. 

As  to  the  symptoms :  pain  is  almost  always  present,  and  this  pain  is 
usually  so  violent  that  patients  are  unable  to  walk  or  stand.  Shock  is 
not  particularly  characteristic  for  injury  to  the  kidney,  but,  when  con- 
nected with  anemia  and  followed  by  collapse,  points  to  severe  intra- 
peritoneal hemorrhage.  A  tumor  is  felt  only  in  case  of  rupture  of  the 
capsule  and  extrusion  into  the  perirenal  tissue.  Hematuria  is  almost 
constantly  present,  rarely  entirely  absent,  but  often  of  short  duration 
only.  It  is  slight  in  small  ruptures,  copious  in  rupture  of  large  vessels 
of  the  pelvis,  and  sometimes  intermittent  when  a  coagulum  temporarily 
stops  up  the  ureter.  It  may  be  intermittent  when  the  thrombosis  that 
is  primarily  found  in  the  vessel  later  disappears,  for  instance,  if  it  is  being 
washed  away  with  urine;  the  result  of  coagulation  on  its  passage  down 
may  be  renal  or  vesical  colic.  The  hematuria  usually  lasts  from  one  to 
two  weeks;  it  is  very  seldom  that  it  stays  as  long  as  the  fourth  week. 

As  to  the  course  and  termination,  the  following  is  known:  Fifty- 
eight  cases  out  of  108  recovered.  The  course  is  usually  divided  into 
two  stages — a  non-suppurative  primary  and  a  suppurative  secondary 
stage.  It  is  an  error  to  divide  the  course  of  such  an  injury  in  this  way, 
inasmuch  as  a  given  case  does  not  necessarily  pass  from  one  into  another; 
consequently,  it  would  be  as  well  to  divide  them  into  cases  where  we 
have  healing  by  first  intention,  on  the  one  side,  and  healing  by  second 
intention  and  suppuration,  on  the  other  side  (Grawitz) ;  or  to  divide  them 
into  aseptic  and  septic  cases.  Aseptic  healing  took  place  in  46  out  of 
58  recoveries  (Grawitz).  In  the  milder  cases  the  blood  disappears,  pain 
ceases,  and  recovery  takes  place  in  one  to  three  weeks.  In  severe  cases 
it  took  one  to  three  months.  Experiments  made  by  Maas  on  animals 
to  determine  the  effects  of  crushing  and  rupture  of  the  tissues  of  the 
kidney  show  that  aseptic  healing  is  the  rule,  even  when  there  is  extensive 
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crushing  of  a  large  portion  or  all  of  the  kidney,  by  aseptir  atrophy  with 
absorption  of  the  dead  tissues  and  replacement  willi  connective  tissue, 
and  compensating  subsecpient  hypertrophy  of  the  other  kidney.  This 
lakes  i>laee  in  from  eight  to  thirty  days,  usually.  Suppuration  took 
place  in  17  out  of  the  108  cases,  or  in  10  of  the  recoveries.  The  cause  of 
the  suppuration,  of  course,  need  not  he  discussed^ it  is  microbes,  pus- 
oiicrobes,  perhaps,  but  inicrol^es.  This  was  suspected  as  far  back  as  in 
1869,  when  Billroth's  assistant,  IVlenzel,  and  Simon  mentioned  it,  show- 
ing for  the  first  time  that  healthy  uriue  does  not  produce  suppuration, 
but  that  decomposing  urine  does;  Init  they  left  it  uncertain  whether  it 
was  the  ammonia  in  the  decomposed  urine  or  the  microbes^  which  Bill- 
roth had  then  paid  considerable  attention  to,  which  caused  the  suppura- 
tion. Tillmans  states  that  extensive  crushing  of  the  area  of  the  kidney 
tissue,  when  no  suppuration  takes  place,  causes  only  a  limited  parenchy- 
matous inflamnnition  around  the  dead  tissue.  Aseptic  silk  sutures 
through  the  kidney  tissue  do  not  cause  suppuration^  hut  will  heal  just 
as  well  as  in  any  other  tissue,  A  diffuse  parenchymatous  nephritis 
from  traunuitism  is  rare,  and  has  been  <leserilied  in  only  three  cases. 

The  sources  of  infection  are  the  blood,  the  urinary  passages,  and, 
finally,  the  abdominal  organs.  The  blood  is  very  rarely  a  source  of 
secondary  infection  to  crushed  tissues  mixed  with  urine.  Rinne  has 
shown  that  putting  woolen  threads  through  the  kidney  tissue,  although 
they  cause  more  njechauical  injury  than  do  silk  or  linen,  will  heal  anti- 
seplically,  even  when  pus-microbes  have  been  injected  into  blood-vessels 
or  into  the  peritoneal  cavity  before,  at  the  time,  or  after  the  threads 
have  been  put  in,  which  speaks  \Try  strongly  for  the  blood  being  only 
occasional ly  the  carrier  of  tlie  microbes  to  infect  the  crushed  tissue. 
The  urinary  passages,  then,  are  the  ones  to  look  to,  and,  of  course,  any 
previous  condition  in  the  shape  of  gonorrhea  or  cystitis,  or,  what  from 
the  history  of  the  numerous  eases  seems  to  be  well  proved,  in  some  of 
them  at  least,  from  catheterization  with  an  unclean  catheter  after  a 
rupture  which  has  caused  coagulation  of  blood  in  the  hla(hlcr  has 
caused  the  infection  of  the  injured  portion  of  the  kidney.  The  course 
of  the  suppuration  is  the  following:  either  a  perirenal  abscess  or,  what 
is  more  grave,  suppurative  nephritis:  multiple  abscesses  in  the  kidney 
tissue,  either  acute  or  chronic,  the  acute  being  by  far  the  most  common. 

Death  took  place  in  50  cases  out  of  the  108 — a  mortality  of  4t>  per 
cent.;  but  of  these  eases  there  were  a  number  with  complicated  injuries 
of  the  abdominal  and  thoracic  organs,  which  ought  to  he  excludeil  from 
subcutaneous  injuries  to  the  kidney;  when  these  have  been  excluded, 
there  remains  a  mortality  of  H5  per  cent.  (Cirawitz).  The  most  common 
cause  of  death  is  immediate  hemorrhage — the  patient  dies  within  a 
couple  of  hours  or  within  the  first  day  or  tw*o;  that  is,  when  the  pelvis  is 
ofiened  and  the  large  vessels  of  the  kidney  ruptured.  The  rupture  of 
the  peritoneum  does  harm  mostly  by  not  giving  resistance  enough  in 
helping  to  ctieck  the  hemorrhage,  inasmuch  as  blood  and  urine,  when 
a.septic,  even  in  considerable  cpiantities,  are,  as  has  Iktu  shown  by  Wag- 
ner, readily  absorbed  from  the  abdominal  ea\ity.     I^ter  continuous 
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hemorrhage  that  comes  on  in  the  two  or  three  following  weeks  takes  the 
life  of  some  patients,  but  only  half  as  many  as  the  primary  hemorrhage 
(in  8  of  Grawitz's  cases).  Then  comes  the  suppuration  or  sepsis,  which 
is,  as  has  been  seen,  in  the  minority;  suppurative  nephritis,  para- 
nephritic abscess,  peritonitis,  pleuritis  by  extension  of  the  abscess,  or 
metastatic.  Finally,  suppression  of  the  urine  rarely  causes  death  (in 
3  only  of  Grawitz's  cases),  and,  of  course,  depends  upon  the  condition 
of  the  other  kidney,  either  both  kidneys  being  crushed  or  the  remaining 
kidney  being  unhealthy. 


PRIMARY  CARCINOMA  OF  THE  KIDNEY* 


The  patient,  J.  P.  Bakken,  a  man  of  thirty,  came  from  Red  Jacket,  Michigan,  in 
April,  1888,  and  gave  the  following  history:  He  had  always  been  healthy,  and  was  con- 
sidered a  strong  and  robust  man;  worked  in  a  mine.  Two  years  previously,  while  at  work 
in  the  mine,  he  suddenly  felt  a  pmin  in  the  re^on  of  the  kidney  and  went  home;  was  laid 
up  for  some  time.  A  diagnosb  was  not  made,  but  he  had  a  pmin  in  that  side,  nothing 
characteristic  that  would  call  anybody's  attention  to  the  urine,  and,  finally,  after  some 
weeks,  he  got  on  hb  feet  again  and  concluded  to  go  to  his  native  country,  Sweden,  for  his 
health.  He  stayed  there,  and  one  day,  while  jumping  about  8  feet  from  a  rock  down  to 
the  ground  below,  suddenly  felt  a  pmin  in  the  left  lumbar  region,  and  from  that  time  there 
was  blood  in  the  urine.  During  the  whole  year  there  was  blood  in  the  urine — sometimes 
less,  sometimes  more,  often  very  considerable  quantities,  so  as  to  make  him  rather  anemic. 
Vfhen  he  came  to  me  he  had  lost  strength,  had  not  felt  able  to  return  to  work  for  some  time, 
and  when  examined,  the  urine  was  mixed  with  blood  in  rather  large  quantities.  There 
could  be  felt  enlargement  of  the  kidney,  not  very  distinct,  but  still  dbtinct  enough  to  make 
it  different  from  the  other  side,  and,  as  in  all  cases  of  hematuria,  I  looked  for  pieces  of 
tumor  over  and  over  again,  and  finally  found  a  small  shred  of  tissue  showing  round,  oval, 
and  club-shaped  cells,  that  made  me  believe  the  tumor  to  be  a  sarcoma.  This  decided  an 
operation,  which  was  nephrectomy,  by  the  lumbar  method.  The  patient  became  comatose 
the  day  after  the  operation,  and  died  with  symptoms  of  uremic  coma  on  the  third  day. 
No  autopsy  permitted. 

The  kidney  shows  the  following  characteristics:  There  b  a  round  tumor  on  its  an- 
terior surface,  1^  to  2  inches  in  diameter.  Its  smooth  surface  is  covered  by  the  dbtended 
capsule  of  the  kidney.  Its  posterior  surface  bulges  into  the  pehns,  the  upper  part  of  which 
b  perforated  by  a  sessile,  polypoid  projection  of  the  tumor.  The  apex  of  this  projection 
b  rough  and  jagged  from  destruction  of  the  mucous  membrane,  shreds  of  uncovered  tumor 
tissue  protruding  from  the  surface  and  being  the  source  of  the  hematuria.  A  transverse 
section  through  the  tumor  shows  irregular  cavities  in  the  center  filled  with  coagulated 
blood,  in  one  instance  so  near  the  surface  as  to  give  the  sensation  of  fluctuation.  Micro- 
scopic examination  shows  the  typical  characteristics  of  carcinoma,  with  only  a  slight 
amount  of  connective  tissue  and  large  alveoli,  lined  and  filled  with  large  round  and  poly- 
morphous cells;  these  cells  have  large  round  or  slightly  oval  nuclei,  surrounded  by  a  large 
granular  protoplasm  or  cell  body. 

I  will  say  a  few  words  about  primary  carcinomata  of  the  kidney  in 
connection  with  this  case.  Carcinomata  as  well  as  sarcomata  are  usually 
found  at  two  different  periods  of  life,  viz.,  from  one  to  ten,  and  from  fifty 
to  seventy,  years.  Carcinomata  are  unilateral  and  most  common  on  the 
right  side.  They  are  more  common  in  men  than  women,  in  contradis- 
tinction to  sarcomata,  which  are  more  common  in  women.     Heredity  is 

*  Jour.  Amer.  Med.  Assoc.,  1889,  vol.  zii,  p.  90S.     Chic.  Med.  Soc.,  May  6,  1889. 
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doubtful,  but  a  congenital  origin  seems  to  be  plausible  in  the  carcinomata 
of  children.     Traumatism  is  not  uncommon. 

As  to  the  anatomy,  there  are  some  points  which  are  new  in  the  litera- 
ture, and  which  P.  Wagner,  in  a  recent  article,  has  called  attention  to.* 
It  was  usually  supposed  that  carcinomata  originated  from  the  epithelial 
cells  of  the  urinary  canals,  but  a  number  of  carcinomata  were  found  in 
which  the  cells  did  not  look  hke  urinary  epitheUal  cells  at  all,  but  did 
look  like  the  large  cells  in  the  suprarenal  capsule.  Then  it  was  demon- 
strated by  Klebs  and  Grawitz  that  erratic  islands  of  suprarenal  capsule 
tissue  were  found  in  the  kidney  substance  near  the  capsule.  It  is, 
therefore,  likely  that  many  carcinomata  having  this  kind  of  cells  develop 
from  these  islands. 

Clinically,  we  may  distinguish  between  a  more  benignant  and  a  more 
malignant  form  of  carcinomata.  The  relatively  benignant  form  is  of 
slow  growth;  may  remain  stationary  for  years;  has  late  metastasis  or 
not  at  all,  and  is  always  unilateral.  The  average  duration  of  the  disease 
in  adults  is  from  one  to  two  years;  one  of  Wagner's  cases  lasted  seven 
and  a  half  years.  The  malignant  form  is  characterized  by  rapid  gro\ii:h, 
softness  of  tissue,  early  diffusion,  and  early  metastasis  is  common 
in  children,  where  in  a  few  months  growths  of  enormous  size  form. 
Cystic  softening  of  the  center  and  hemorrhage  within  the  tumor  are 
common.  Carcinomata  often  open  into  the  pelvis,  as  in  the  case  here 
described,  causing  hematuria,  but  in  cases  of  this  kind  it  is  rare  that 
fragments  of  the  tumor  are  loosened  and  found  in  the  urine. 

The  symptoms  are  naturally  similar  in  carcinoma  and  sarcoma. 
The  tumor  is  always  found  later  in  the  disease,  and  may  attain  an  enor- 
mous size,  especially  in  children.  It  is  often  nodular,  with  fluctuating 
areas  corresponding  to  cysts  or  hematomas  within  the  tumor.  Out  of 
50  cases,  Ebstein  found  a  palpable  tumor  noted  in  47,  the  symptoms  thus 
being  absent  in  only  3  cases.  Hematuria  is  rather  a  common  symptom; 
it  is  natural  that  there  should  be  blood  in  the  urine  as  soon  as  a  tumor, 
carcinoma,  or  sarcoma  opens,  into  the  pelvis  of  the  kidney  and  the  cover- 
ing mucous  membrane  is  destroyed  by  pressure  atrophy  and  hemor- 
rhage. It  is  quite  possible  that  the  presence  of  urine  on  the  surface  of 
such  a  tumor  makes  hemorrhage  more  common  by  washing  away  clots. 
In  a  collection  of  75  cases  of  adults  with  carcinoma,  Rohrer  found  hema- 
turia in  23.  In  50  cases  of  children  Leibert  found  hematuria  in  19. 
Ebstein,  in  50  cases  of  all  ages,  found  hematuria  in  24.  The  origin  of  the 
hematuria  is  almost  always  from  the  carcinoma  when  it  has  perforated 
into  the  pelvis  or  ureter.  Rarely,  it  may  come  from  the  other  non- 
carcinomatous  kidney.  In  a  case  described  by  KUhn  he  found  in  the 
pelvis  of  the  right  non-carcinomatous  kidney  a  teaspoonful  of  blood  and 
a  coagulum  in  the  ureter.  He  believes  the  hemorrhage  due  to  over- 
distention  of  the  glomeruli  from  overwork  of  the  organ.  The  hematuria 
is  sometimes  slight,  sometimes  profuse.  It  is  usually  found  in  the  be- 
ginning of  the  disease,  according  to  Leibert,  in  two-thirds  of  the  cases  of 

* "  Casuislische  Beitrage  zur  Chirurgie,'*  Deut.  Zeitschr.  f.  Chirurgie,  1886,  vol. 
xxiv,  p.  505. 
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hematuria,  ceases  after  a  while,  and  does  not  reappear  in  the  later  course 
of  the  disease. 

As  to  the  degree  of  hemorrhage :  it  is  rarely  so  profuse  as  to  prove 
fatal.  It  is  not  uncommon  that,  as  in  this  case,  the  hemorrhage  is 
started  by  traumatism.  Sarcoma  is  said  to  be  less  commonly  followed 
by  hematuria  than  is  carcinoma.  Neumann  gives  as  the  cause  of  this 
that  sarcomata  have  less  tendency  to  open  into  the  pelvis  than  carcino- 
mata.  Hemorrhage  rarely  occurs  in  the  beginning,  then  ceases,  then 
recurs  toward  the  end;  still  more  rarely  does  it  occur  toward  the  end 
and  not  in  the  beginning.  Albuminuria  is  seen  sometimes  independent 
of  hematuria.  The  presence  of  pieces  of  tumor  in  the  urine  is  not  a 
very  valuable  diagnostic  sign,  because  they  can  seldom  be  found.  The 
mistake  that  I  made  here  from  the  cells  which  I  thought  to  be  sarcoma 
is  one  that  Rosenstein  has  pointed  out.  Small  dislodged  pieces  of  sur- 
face epithelium  from  the  pelvis  of  the  kidney,  with  its  club-shaped  cells, 
may  look  like  and  be  mistaken  for  sarcoma.  A  safer  method  of  diag- 
nosis is  to  make  an  exploratory  aspiration  from  within  the  tumor  and 
get  out  a  little  piece  of  tissue  in  the  hypodermic  syringe,  which  will 
often  give  a  piece  large  enough  for  diagnosis.  Pain  is  often  absent. 
When  present,  besides  having  its  seat  in  the  region  of  the  kidney,  it 
radiates  toward  the  ribs  and  down  the  femur.  Pain  is  not  only  com- 
monly absent,  but  it  is  not  characteristic  of  malignant  tumors,  as  com- 
pared with  an  inflammatory  condition  of  the  same  region.  The  diag- 
nosis between  sarcoma  and  carcinoma  is  an  ideal  one,  as  the  treatment 
is  the  same.  No  symptoms  exist  to  make  such  a  diagnosis  outside  of 
anatomic  means. 

As  to  the  treatment  by  extirpation,  it  was  said  by  Gross  that  the 
results  are  so  miserable  that  extirpation  of  the  carcinomatous  kidney 
should  be  ^entirely  given  up.  Sarcomata  in  children  should  not  be  ex- 
tirpated, and  the  only  malignant  tumors  of  the  kidney  where  extirpa- 
tion should  be  permitted  are  sarcomata  in  adulLs,  especially  in  women, 
and  more  especially  in  floating  kidney.  It  is  possible  that  when  an 
earlier  diagnosis  can  be  made,  earlier  operation  may  make  the  prog- 
nosis better.  The  majority  of  surgeons,  in  Germany  at  least,  believe 
that  this  will  be  so.  The  arguments  in  favor  of  operation  are  that  the 
disease  is  usually  unilateral,  both  kidneys  being  diseased  in  only  10  per 
cent,  of  the  cases  (Wagner),  and,  further,  that  the  relatively  benignant 
forms  have  a  slow  growth  and  late  metastasis.  Rohrer,  in  115  cases, 
found  none  in  which  the  peripheral  lymph-glands  were  invaded. 

The  prognosis  of  extirpation  is  grave  in  young  children  who  have 
slight  power  of  resistance  against  extensive  operations,  with  great  loss 
of  blood;  the  prognosis  is  also  grave  when  the  operation  is  performed  so 
late  that  the  patient  is  already  cachectic.  Gross  collected  49  cases  of 
nephrectomy  for  carcinoma  or  sarcoma :  30  died  during  or  shortly  after 
the  operation;  of  the  remaining  19,  10  died  within  a  few  months  from 
continuance  of  the  growth,  and  6,  all  of  which  were  cases  of  carcinoma  in 
adults,  lived  only  from  one  and  a  half  to  five  years.     The  prognosis  of 
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the  operation  was  most  grave  in  children:  of  16  children,  9  died  from  the 
operation,  4  shortly  after,  and  3  were  not  afterward  heard  from. 

As  to  the  method  of  operating:  Laparotomy  is  more  dangerous  than 
lumbar  extirpation,  the  respective  percentage  of  mortality  being  as 
64  is  to  45.  Consequently,  the  lumbar  operation  should  be  always 
preferred  when  the  size  of  the  tumor  will  permit.  The  longitudinal  or 
oblique  incision  gives  too  little  space,  therefore  a  T-shaped  incision  is 
preferable.  Von  Bergmann  has  recently  proposed  an  interior  oblique 
incision,  the  same  as  for  ligation  of  the  aorta  and  common  iliac,  pushing 
the  peritoneum  inward  from  the  anterior  surface  of  the  tumor. 
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